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Follicular Hormone and Ovulation Inhibition 
BY 


GUNNAR DAHLBERG. 


THE author has previously advanced a theory of the ovulation 
mechanism in man (Dahlberg and Akesson’ and Dahlberg? *). 
The main idea of this theory runs as follows. The problem to 
solve is this: why does only one ovum usually mature between 
two menstruations? It is hardly reasonable to suppose that the 
development of the separate ova should be time-determined so 
that they mature with an interval of one month. Such a 
tendency can hardly be supposed to work with the precision 
demanded by the fairly regular intervals between ovulations (and 
menstruations). If the ova do not possess a tendency to mature 
one by one and be liberated from the ovary in single file, we shall 
have to assume that they tend to mature in flocks. In that case, 
we also must presume a mechanism working like a valve, thus 
preventing the other ova from developing as soon as one ovum 
has attained a certain degree of maturity. In those circum- 
stances there is reason to suppose that an ovum, having attained 
a certain degree of development, causes a secretion of an 
ovulation-inhibiting hormone. The fact that the ovulation is re- 
pressed in pregnancy then should mean that the secretion of the 
ovulation-inhibiting hormone is continued when an ovum be- 
comes fertilized. If, on the contrary, the ovum should not be- 
come fertilized, the ovulation inhibition eventually stops and 
some ova become engaged in a new race for maturity. The ovum 
which has got the lead in this race once more causes a secretion 
of the ovulation-inhibiting hormone to take place, and this brings 
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about a repression in the development of the other ova in the 
ovary. If several ova should happen to reach the critical limit 
at the same time we get polyovulation (which might for instance 
cause dizygotic twins). 

Supposing these hypotheses to be sound we should be able to 
discover the presence of an ovulation-inhibiting substance in 
fluid from mature Graafian follicles, an experiment which has 
proved successful. At the Zondek-Aschheim reaction, a develop- 
ment of ova in immature mice is brought about by injection 
of urine from pregnant women. If, however, the urine is diluted 
with follicular fluid from a cow, the ova do not mature. An ad- 
dition of a corresponding quantity of blood-serum from the calf 
does not prevent the ova from developing (Dahlberg-Akesson). 
These experiments show that fluid from mature Graafian follicles 
must hold a substance which inhibits the ovulation. Certain 
circumstances point to this substance being identical with folli- 
cular hormone (oestrin). For instance, the percentage of the 
follicular fluid regularly decreases, being low at maturity of the 
ovum. This naturally is not conclusive, which the author has 
previousy pointed out. We need more positive proofs. 

Zondek, in a recent work,* carried out control tests on my 
experiments, and in his book quotes two works of other authors 
(Mahnert-Siegmund’® and Ehrhardt*) who have also maintained 
that the follicular hormone possesses an ovulation-inhibiting 
effect. I did not know of these works at the time. 

Mahnert and Siegmund by injecting follicular hormone into 
mice, were able to prolong the intervals between the onset of 
oestrus, which they suppose was due to a postponement of the 
rupture of the follicles. They failed, however, to bring about 
a cessation of the periodicity. In a later work by Mahnert,’ ex- 
periments are described in which, by help of corpus-luteum 
tissue or of injections of follicular hormone, the effect of anterior 
pituitary hormone in infantile mice was somewhat lessened. The 
_ follicles grew, however, but less than in animals on which only 
anterior pituitary tissue was implanted. 

Ehrhardt * maintains that his own experiments bear out 
Mahnert’s results, but does not give any detailed account of his 
experiments. 

The above shows that Mahnert did not succeed in causing 
a.complete inhibition but only a deferment of the development 
of the follicles. His results point in the same direction as mine 
do but hardly permit definitive conclusions to be drawn, even 
though they support the ovulation theory advanced by me. 
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Finally, Zondek,* by carrying out control tests on my experi- 
ments, did not succeed in inhibiting the ovulation of follicular 
hormone. In spite of the addition of large quantities of folli- 
cular hormone to urine from pregnant women he failed to get 
a regular negative result of the pregnancy reaction. This proof 
seems to be conclusive. Zondek, however, expresses himself 
very cautiously. He thinks that certain parabiose tests carried 
out by Kallas, 1930 (published later than my experiments), 
support the theory that follicular hormone can inhibit ovulation. 
“If a castrated male or female animal is united with a non- 
castrated one, characteristic changes of uterus and ovaries set 
in after a few days in the genital apparatus of the non-castrated 
animal, identical with HVR (pregnancy reaction). If, on the 
other hand, follicular hormone is injected into the castrated 
animal, no genital changes occur in its non-castrated partner. 
As it is now a well-known fact that the genital changes in a non- 
castrated organism are due to the effects of the anterior pituitary 
hormone on the two united animals, particularly to the hormonal 
oversecretion in the anterior pituitary gland of the castrated 
animal, it is to be concluded from Kallas’s experiments that the 
follicular hormone has an inhibitory effect on the anterior pitui- 
tary hormone.”’ 

We must agree with Zondek that Kallas’s experiments point 
to the follicular hormone having an ovulation-inhibiting effect. 
On the other hand, the situation is still doubtful, and a further 
investigation is called for. The question is, why did Zondek not 
obtain an inhibited ovulation with pure follicular hormone, 
when I obtained inhibited ovulation with follicular fluid from 
Graafian follicles? I first thought the explanation to be that 
Zondek did not inject follicular hormone into his animals a day 
or two before beginning an injection with a mixture of urine 
from pregnant women and follicular hormone. In other words, 
there might be a difference of a technical nature between Zon- 
dek’s and my own experiments. Control tests carried out by 
me show, however, that this was not the case. It is not possible 
to cause inhibited ovulation in this way with moderate doses. 

This being so, the thought easily presents itself that inhibited 
ovulation is caused by a substance other than follicular hormone 
which is also present in fluid from Graafian follicles. In my 
opinion, however, there are strong reasons to suppose that fol- 
licular hormone and the ovulation-inhibiting substances are 
identical. I once more point out that the percentage of follicular 
hormone is always high when the ovulation is inhibited in so 
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far as the conditions in man are known. For details, I refer to 
my earlier works on the subject. 

In those circumstances there is only one possible explanation : 
the discrepancies in Zondek’s and my own experiments are due 
to differences in the resorption and combustion or in the ex- 
cretion of follicular hormone. 

It is a well-known fact that you can cause oestrus in animals 
by a certain amount of follicular hormone provided the quantity 
is given in several injections; if, on the other hand, you give the 
whole quantity in one injection, oestrus does not result. Obser- 
vations of this nature seem to imply that after resorption, folli- 
cular hormone is destroyed or excreted comparatively quickly, 
so that its effect ceases. In those circumstances it may be sup- 
posed that the follicular hormone present in fluid from a Graafian 
follicule, for some reason is resorbed at a slower rate than pure 
follicular hormone in a solution of water. The follicular hormone 
may be absorbed or in some way combined with the albuminous 
substances in the follicular fluid. The details are of no conse- 
quence. The important thing is that there seems to be a possibility 
that an addition of pure follicular hormone to urine from preg- 
nant women results in a quick resorption of the follicular hormone 
which soon loses its effective power. Perhaps this is the reason 
why a continued inhibition does not set in. The inhibition has to 
be continuous if development of the ova is not to take place. If 
there is an interval, even though it be short, in which the percen- 
tage of follicular hormone falls below a certain minimal value, 
the prolan present in the pregnancy urine stimulates the ova to 
maturity, and then the development cannot be repressed. If, on 
the contrary, albuminous follicular fluid is added to the urine, 
the follicular hormone is slowly resorbed and the inhibition is 
continuous. 

If this should be the explanation, we ought to get inhibited 
ovulation by administering follicular hormone by mouth. If the 
animals are fed with follicular hormone, we should get a more 
continuous resorption of the follicular hormone than if we inject 
it. The supply is less, though, since only part of the follicular 
hormone given is resorbed. Starting from this line of reasoning, 
I fed infantile mice with follicular hormone with the view of 
preventing ovulation setting in ata mature age. Those experiments 
were successful. In the experiments I used follicular hormone 
produced from pregnancy urine by precipitation with amyl 
alcohol according to the directions given by Zondek. The folli- 
cular hormone, on my request, was produced specially for these 
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experiments by the Astra company. I take the opportunity of 
offering my thanks for the courtesy shown to me. In the experi- 
ment a solution was used which on standardization proved to 
hold 10 mouse-units per cubic centimetre. 

Experiment No. 1. In the spring of 1931, seven mice, three 
weeks old, were fed, morning and night, with two drops of the 
above-mentioned solution. To the milk portion which formed part 
of the diet of the animals was daily added 1.5 cubic centimetre 
of the same solution. Approximately, each animal daily received 
3 or 4 mouse-units of follicular hormone. After 35 days the animals 
were killed. They were at that time eight weeks old. The ani- 
mals showed a marked enlargement of the uterus, but the ovaries 
were small and presented an infantile appearance. Blood-dots 
and corpora lutea could not be detected. A control animal, seven 
weeks old, was killed at the same time and showed numerous 
corpora lutea. 

Experiment No. 2. On the 21st of May, 1931, a new feeding 
experiment was begun, with ro control animals and 10 test 
animals. All animals were three weeks oid. The test animals 
received the same quantity of follicular hormone in their food as 
in the first experiment. Two of the test animals were killed after 
30 days (age : seven weeks), three were killed after 37 days (age: 
eight weeks), and four were killed after 45 days (age: nine 
weeks). The test animals presented an enlarged uterus, but the 
ovaries were of an infantile appearance without blood-dots or 
corpora lutea. 

Three of the control animals were killed at an age of seven 
weeks. One of these animals showed an infantile ovary. The 
other animals presented blood-dots in their ovaries. The seven 
remaining control animals were killed at an age of nine weeks, 
and all these showed ovaries with corpora lutea or blood-dots. 

The ovaries from all the animals in the last experiment were 
microscopically examined, the results tallying with those of the 
macroscopic examination. 

Those experiments* have shown that a solution of follicular 
hormone which, though it cannot prevent the ova from maturing 
if it is injected together with urine from pregnant women, yet 
prevents the development of ova in infantile mice if it is added 
to their food and the feeding is continued well into mature age. 
This result indicates that the explanation of the different outcome 
of Zondek’s and my own experiments simply is a difference in 


* T here want to offer my sincere thanks to Dr. Wahlén who helped me 
with these experiments. 
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the rate of resorption. Pure follicular hormone is resorbed too 
quickly to cause inhibted ovulation in the Zondek-Ascheim 
pregnancy reaction when carried out in the usual way. 

Naturally one could wish for still better proofs in support of 
this hypothesis. Experiments to prevent a positive pregnancy re- 
action after injection with urine from pregnant women by feeding 
with follicular hormone were not successful, however, probably 
because the percentage in the blood of follicular hormone did not 
become sufficiently high through feeding to repress the strong 
effect of prolan in the pregnancy reaction. Experiments to make 
the resorption slower by using follicular hormone dissolved in oil 
have not, so far, yielded the desired result. 

The hypothesis advanced is, however, consistent with certain 
experiments as to the effect of follicular hormone injections 
carried out by other authors. S. L. Leonard, R. K. Meyer, and 
F. L. Hisaw* made injections on infantile mice which were con- 
tinued into mature age. It turned out that the average weight of 
the control animals was about equal before sex maturity but that, 
after maturity had set in, the average weight of the ovaries was 
lower in the injected animals than in the control animals. The 
authors state that, histologically, there was no difference before 
sex maturity but that, afterwards, the injected animals showed 
fewer mature follicles and corpora lutea. ‘‘ Evidently there was 
a decrease in the number of ova to reach maturity and to be 
ovulated, with the subsequent formation of corpora lutea.”’ 
Similar results were obtained by Pincus and Werthessen.’ These 
authors, by injecting follicular hormone during a prolonged 
period, were able to provoke in mice, from 21 days after birth, 
a lower weight of the ovaries of the test animals than those of the 
control animals. In their work, however, information is not given 
as regards the histological nature of the ovaries. But these experi- 
ments point to follicular hormone having a certain inhibitory 
effect on the ovulation by injection also, although the effect 
becomes less reliable than by feeding. According to our hypo- 
thesis, injection does not cause inhibition, but it is possible to 
demonstrate the inhibition in a statistical examination of the 
weight of the ovaries. 

Hauptstein’? made experiments with larger quantites of folli- 
cular hormone (up to 500 mouse-units per dose). He finds that 
small doses do not inhibit the ovulation, but he believes larger 
doses to cause damage to the follicle apparatus which brings about 
-withering and inhibited development of the follicles as well as 
absence of corpora lutea. Hauptstein mentions the theory ad- 
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vanced by me but does not discuss his results in the light of this 
theory. He interprets the changes observed as expressions of 
pathological changes caused by follicular hormone, and conse- 
quently warns against the use of too large doses of follicular 
hormone during a prolonged period. Direct proof showing that 
the changes are of a pathological nature is not given, however, 
and there seems to be no reason to interpret the results in a diffe- 
rent way from the one indicated in my theory. It is simply a 
question of inhibited ovulation. In pregnant women, as is well 
known, large quantities of follicular hormone circulate in the 
body. The ovulation is inhibited during pregnancy, yet-the 
ovaries are not injured through the high percentage of follicular 
hormone. In a later work, Hauptstein" tested the possibilities of 
follicular hormone preventing fertilization. Follicular hormone 
was injected into mice and into doe rabbits some time before the 
females were let together with the males as well as during the 
period of union. Fertilization did not take place, but the number 
of test animals was very small and the results consequently are 
hardly convincing. The results may be due to chance. The same 
objection can be raised against experiments carried out by 
Scharrer and Scherer, 1929 (quoted by Hauptstein). These 
authors succeeded in preventing fertilization in three mice by a 
regular supply of follicular hormone. It is obvious that their 
material is too small for any conclusions to be drawn. 

The hypothesis advanced on the significance of resorption 
with regard to the ovulation-inhibitory effect of follicular hor- 
mone is also of interest, inasmuch as it explains why we get a 
positive pregnancy reaction with blood from pregnant women, if 
the blood is injected into mice. Experiments of this kind were 
made by Fluhmann.” He obtained a positive reaction in 35 cases 
out of 48 by injection with blood from pregnant women. It seems 
paradoxical that blood which does not cause ovulation in the 
woman herself should do this when injected into mice. This con- 
tradiction is easily explained by help of my hypothesis: in preg- 
nant women, follicular hormone is continuously produced so that 
the blood percentage of follicular hormone is always sufficiently 
high to prevent ovulation. When blood is injected, the supply is 
not continuous. The follicular hormone is resorbed and disap- 
pears more quickly than the prolan, which causes the effect of the 
prolan to predominate, the result being that the majority of cases 
show a positive pregnancy reaction. The fact that the positive 
outcome is less regular by injection with blood than by injection 
with urine also favours my hypothesis. The resorption of folli- 


959 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


cular hormone from blood is slower than that from urine for a 
similar reason, as the resorption of follicular hormone is slower 
from fluid of a Graafian follicle than it is from an aqueous solu- 
tion of pure follicular hormone. It is possible that the presence of 
albumin is important in both cases. 

If my hypothesis is correct, the Zondek-Aschheim pregnancy 
reaction is due to the follicular hormone in the urine being re- 
sorbed and consumed (or excreted) more quickly than prolan. 
Consequently the effect of prolan predominates. The percentage 
of follicular hormone in the mice is not continuously high enough 
to prevent ovulation. 

The question may finally be raised in what way the follicular 
hormone causes an inhibited ovulation. There are two possibili- 
ties here. The follicular hormone may, in the first place, reduce 
the secretion of anterior pituitary hormone which has a stimu- 
lating effect on ovulation, or, in the second, it may directly 
neutralize the effect of the ovulation-stimulating hormone. 

It is generally supposed that the rhythmicity of the ovulation 
is connected with rhythmical changes in the production of ovula- 
tion-stimulating hormone. Obviously it is not in itself impossible 
to presume that a rhythmical secretion of this kind should be 
conditioned by a primary rhythmicity of the secretion of follicular 
hormone which reacts on the anterior pituitary gland. This view 
is difficult to maintain, however. It is not easy to conceive that a 
rhythmical recurrence of this nature should act with such preci- 
sion that uniovulation is practically the rule in man. The result 
expected would be to get diovulation or polyovulation of a higher 
order in more cases. A more serious objection consists in the fact 
that, during pregnancy, large quantities of follicular hormone are 
present in woman, while at the same time the prolan secretion is 
high. If the follicular hormone does not directly neutralize the 
prolan, it is difficult to understand why ovulation does not take 
place during pregnancy. 

Add to this that some of the facts I have quoted above point 
to a direct neutralization. The fact that it is possible to prevent 
pregnancy reaction by adding follicular fluid to urine from preg- 
nant women can hardly be due to the ovulation-inhibiting hor- 
mone causing a reduced secretion of the ovulation-stimulating 
hormone. The explanation must be that the ovulation-stimu- 
lating hormone is directly neutralized. The paradoxical state 
pointed out above that blood from pregnant women often yields 
a positive pregnancy reaction whereas ovulation does not occur 
in the woman herself during pregnancy, also indicates that the 
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follicular hormone has a directly antagonistic effect. In these 
experiments the anterior pituitary gland of the infantile animals 
is of no importance, since prolan is administered by injection. 
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Human Infertility. * 
A Study of One Hundred Matings 


BY 
ALLAN WINTER ROWE. 


Director of Research, Evans Memorial, Massachusetts Memorial 
Hospitals, Boston, Mass., U.S.A. 


WHILE the greatest significance of involuntary human infertility 
lies in its social and economic aspects, the solution, partial or 
complete, of the problem it presents is peculiarly the province of 
the science of medicine. Infertility is a relative term defining that 
wide middle ground between complete fertility and equally 
absolute sterility. In the former, no impediment exists to impreg- 
nation and the subsequent production of viable children; failure 
of spermatogenesis or odgenesis, or an incorrectable mechanical 
barrier to the union of the two elements, determines the other 
extreme. Investigative studies warrant the belief that the ma- 
jority of involuntarily unproductive matings fall in the broad 
category of infertility. 

The present paper deals with the results of a comprehensive 
clinical and laboratory study of a consecutive series of one hun- 
dred infertile couples undertaken to ascertain, so far as possible, 
those factors which might be regarded as causal or contributory 
to the final result of the unproductive mating. It represents, 
primarily, a four-sided approach conducted by the writer’s col- 

leagues, Dr. Samuel R. Meaker, a gynaecologist, Dr. Samuel N. 
Vose, an urologist, Dr. Charles H. Lawrence, an internist, and 
the writer, who has been concerned with the broad endocrinolo- 
gical aspects of the problem. Associated with the latter has been 
the laboratory staff, and with the group, the clinical consultants 
of the Evans Memorial Hospital. 

The general programme of study, together with the presen- 
tation of ample expository detail, has just been prepared in mono- 
graphic form by Dr. Meaker’ and need not be reviewed at 
length at this time. Further, a number of preliminary reports 
has already appeared in the literature.’ 

Briefly, studies were made on both partners involving a 


* A posthumous paper, Dr. Allan Winter Rowe having passed away on 
6th December, 1934. 
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general clinical and laboratory investigation of each, supple- 
mented by comprehensive gynaecological and urological studies 
on the wife and husband respectively. 

General and special histories and physical examinations were 
secured, the duplications in part for purposes of control. The 
laboratory programme embraced the complete examination of 
the urine, blood (chemical, morphological, and serological), the 
respiratory and carbohydrate metabolism, head and chest radio- 
grams, ophthalmological studies, and biometry. In addition to this 
routine, such supplementary procedures as were suggested by any 
phase of the foregoing were also carried out. A careful study of 
the semen and of the prostato-vesicular strippings was a feature of 
each examination, while the Rubin insufflation with and without 
an antispasmodic drug (atropine), the radiographic examination 
with lipiodol, and the measurement of the uterine index * were 
made on the women patients. The routine programme occupied 
seven consecutive days and this time was extended when control 
or additional observations were found to be indicated. 

The emphasis on the constitutional and especially the endo- 
crine factors arose in part from an earlier analysis made upon a 
larger and independent series in which the fertility data were a 
by-product of another investigation.* Analysis of the marital 


histories of a consecutive series of two thousand patients referred 
to the diagnostic service disclosed the following facts. 


TaBLe I. 
Marital Analysis, Series A. 
Marriage- Married 
Group able* Number __— Per cent 


Pituitary Std ete. ees 500 307 61.4 
Thyroid Oana ee ot 400 218 54-5 
O15 a rn eg ane eee 300 167 55-7 


Total Endocrine... 1200 692 57-7 
Non-endocrine ie See 800 502 62.8 


* Males over 25, females over 20. 


On the basis of local statistics, the term ‘‘ marriageable ’’ has 
been applied to males who have passed their twenty-sixth and 
females their twenty-first birthdays. The ‘‘ Non-Endocrine ’’ 
group was composed of individuals presenting organic disease or 
functional derangement unassociated with the incretory system. 
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The endocrine moiety would seem to be somewhat less apt to enter 
the marital state than were the members of the non-glandular 
group; the difference, however, is not a large one. While it may 
suggest a trend, it can certainly do no more than that. The in- 
fertility data drawn from the same group are more significant. 


TaBLe II. 
Infertility Analysis, Series A. 





Conceived 
Married No with. Total 
over conception miscarriage infertility 
Group 3 years per cent per cent per cent 
Pituitary Sim Seo 264. 23.5 5.3 28.8 
Thyroid <—- ee 173 26.6 4.6 32.2 
Ovary ame, eer Maas 153 22.9 12.4 35:3 








Total Endocrine 590 24.2 7.0 31.2 
Non-Endocrine zi 378 15.6 4.8 20.4 
Community Report (contraception included) 10-12 





Recognizing the time factor in the estimation of the produc- 
tivity of a union, an arbitrary limit of three years has been 
selected as a reasonable allowance. The selection of any other 
period would be equally arbitrary and would not affect the rela- 
tive figures. Due allowance also has been made for the factor of 
contraception in determining the minimal period of exposure; the 
series likewise has been deleted of all cases in which conception 
was followed by induced abortion. The data on this point are 
the least authoritative of the series, but every effort was made to 
secure reliable report. It is not an unfair presumption in so large 
a group that this element of uncertainty should affect the various 
sub-groups alike. 

Patently, the figures indicate a potential endocrine influence. 
In the case of the ovary, it is the personal report of the individual 
who exhibits the incretory derangement. In the other groups, 
roughly one-fourth of the pituitary and thyroid cases were males, 
while in the non-glandular fraction the ratio of male to female was 
approximately 2 to 3. This adds a very definite element of un- 
certainty to the inference of an endocrine element as the causal 
factor in the infertility. On the other hand, the largest measure of 
non-productive unions occurs in the group in which the inference 
is least operative. Conservatively estimated, the figures given 
above suggest a trend with sufficient definition to warrant further 
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study. The materially greater incidence of infertility in the en- 
docrine than in the non-endocrine group, with the latter com- 
piled under precisely the same conditions, offers further 
moderate support to the interpretation. As will be shown in the 
body of the text, this inference has been amply warranted. 

While collective assembly in tabular form is not ideally 
adapted to the presentation of much of this material, it offers the 
only vehicle by which the large number of data comprised in each 
case study may be summarized within reasonable compass. 

To clarify subsequent discussion, the primary aetiology of the 
individuals, one hundred men and one hundred women, may first 
be considered. The diagnostic data of each case were interpreted 
in endocrine terms only after possible non-incretory causes had 
been eliminated by test and observation. As an estimation of the 
endocrine influence was one major objective of the study, the 
whole series will be divided into two principal groups as a glan- 
dular factor was present or absent. 


Taste III. 
Individual Aetiology. 





Group Male Female Total 





Pituitary Po wee 35 34 69 
TREVOR. ave sie, ase 21 6 27 
Ovary As teak — 21 21 
Unclassified endocrine 2 2 4 





Total Endocrine 58 63 121 
Non-endocrine ei 42 37 79 





The pituitary cases were chiefly of that type of malfunction in 
which the anterior lobe is under-active while the posterior lobe is 
over-active. A few presented the terminal condition of a bilobar 
failure. The thyroid cases, with but one exception, a case of mild 
thyrotoxicosis, were at a definite hypofunctional level. The 
ovarian cases, naturally, were all functional failures; in a few in- 
stances, an earlier unilateral castration had been performed. The 
four unclassified cases, although indubitably endocrine, were in- 
completely studied and the gland at fault not certainly indicated. 
Inspection of the table shows that the pituitary leads with practi- 
cally one-third of the entire cases, equally divided between the 
sexes; the bulk of the thyroid cases were males; practically 10 
per cent of the series were ovarian failures. The absence of the 
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testicle from these categories may raise a question. In our ex- 
perience, the testicle, in adult years at least, plays but a minor 
réle, if any indeed, in the endocrine concert. Certainly, com- 
plete ablation of the testes after maturity has been attained 
produces none of those striking changes in the objective measure- 
ments of functional level which are such clear-cut and definite 
features of all established endocrine failures. The frequently 
applied criterion of the potentia coeundi is scarcely a measure of 
incretory function as cases of psychic impotence, on the one hand, 
and sexually active castrates, on the other, amply testify. The 
testicular abnormalities of the group will be discussed in an appro- 
priate portion of the text; they deal with spermatogenesis and not 
a primary incretory malfunction. 

The non-endocrine group, the largest of the single sub-groups, 
requires more detailed consideration. In establishing a primary 
classification, due weight has been given to those agencies which, 
directly or indirectly, might be conceived as influencing fertility. 





TaBLeE IV. 
Primary Classification of Non-Endocrine Group. 
og Condition Male Female Total 
Normal ra ees 9 3 12 
Pelvic and genital ... Io 21 31 
Gonorrhoea 7 2 9 
Syphilis ... 3 2 5 
Focal infections 4 3 | 
Hepatic malfunction ... 3 2 5 
Malnutrition 3 I 4 
Pulmonary I I 2 
Miscellaneous ... 2 2 4 


Totals ... 42 37 79 





Nine of the men and three of the women gave no evidence of 
any condition that would preclude their classification as normal. 
The pelvic and genital group was a highly diversified collection. 
Non-specific prostatitis, vesiculitis, and undescended testicles were 
the chief male faults; tubal disease, cervical pathology and poly- 
cystic ovaries (the latter without demonstrable depression of in- 
cretory function), those of the female. Past or present venereal 
disease accounted for a modest number in this group and appeared 
as secondary possible complications in certain of the cases listed in 
other sub-groups. As venereal disease is assumed to play a domi- 
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nant réle in the production of sterility, analysis of the complete 
representation of these conditions may not be inapposite. 


TABLE IV (a). 
Gonorrhoea and Syphilis. 


Established and Possible Incidence 





Male Female 





Gonorrhoea 
Syphilis 


2 
3 


7 12 


15 
5 


5 
2 


7 
5 


Est. Poss. Total Est. Poss. Total Est. Poss. Total 


20 
Za 


2 
Io 


22 
17 





The 10 individuals listed as possible syphilitics presented 
various suggestive stigmata, exhibited uniformly negative serolo- 
gical tests (Wassermann, Kahn, Hinton) and lumbar punctures 
could not be performed. One would assume, in a group of this 
character, assembled for so specific a purpose, that candour would 
prevail in regard to venereal history. Several of the established 
cases flatly denied earlier venereal infection; in some this might 
be traced to ignorance, but certainly not in all. It should be noted 
in passing that a non-occluding specific urethritis does not seem to 
play the subversive réle so frequently assigned to it, and some 
very normal seminal specimens were secured from men in the 
series with definite histories of one or more earlier Neisserian in- 
fections. Reverting to Table IV, the remainder of the group pre- 
sented some degree of toxaemia associated with definite infective 
processes or disturbed hepatic function. Malnutrition appears as 
a primary condition in four of this group and as a secondary com- 


plication in a number of individual cases. 


A brief review of 


certain of the states listed above as they appear as secondary com- 
plications should be included. Pelvic and genital factors are 
omitted as they will be considered more in detail in the body of the 
paper. The venereal element has already been considered. 


TABLE V. 
Compblications. 





Total 





Condition Male Female 
Focal Infections 20 Io 30 
Hepatic malfunction ... 10 5 15 
Malnutrition Ree 9 4 13 
Pulmonary pathology 3 2 5 
Cardiac pathology ... 2 3 5 
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The depressing effect of focal infective processes is well known; 
our own experience has led to its uniform consideration among the 
factors which may operate subversively against complete fertility. 
The same applies to the definite toxic states engendered by mal- 
functional conditions of the liver; it is not inconceivable that some 
part of the detrimental effects of lues may be mediated through 
this important viscus. 

Certain facts of the marital history have a primary significance 
for the problem under consideration. The first is the age of the 
individual partner at the time of marriage and at that of the diag- 
nostic study. 

TaBLe VI. 
Age. 


At marriage 


At time of study 





Interval Male Female Male Female 


15-20 I 19 — —- 
21-25 30 52 2 19 
26-30 44 25 25 38 
31-35 22 2 42 35 
36-40 3 2 22 7 
41-45 oO I 8 I 
Over 45 I o x oO 
Youngest 20 yrs. 15 yrs. 23 yrs. 21 yrs. 
Oldest 48 ,, 43» 50 5, 44 5 
Average age 28 ,, 2h: 5 S57 45 ao:7 5; 





Three-fourths of the men and practically all of the women were 
married before or at 30 years of age. The female mode lies in the 
half decade below that of the male, as might be anticipated. One 
woman was but 15, while the other extreme was a woman of 43 
already beginning the climateric. The figures here exhibit one in- 
fluence of the increasing stress of economic life during the past two 
or three decades. The average man in this series was approaching 
30, the woman 25, at the time of marriage. Directly and indirectly 
this fact must be felt to be a factor in the fertility equation. 

Again, the average couple was seen after the lapse of nearly 
six years of married life. In not a few instances their approach to 
this clinic was no more than the last of a series of efforts to over- 
come the presenting difficulty. In an equally large, if not larger, 
fraction this study was the initial effort, made after a lapse of 
years, to correct an undesired status. The interesting and highly 
significant psychological factors which complicate this situation 
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lie outside the province of the present discussion. They cannot be 
ignored, however, in a comprehensive treatment of the subject. 
Four of the individuals in the series had been previousiy married 
to other partners. 


TaBLE VI (a). 
Twice Married. 
Ist 2nd 
Sex Duration Result Duration Result 
Male 16 yrs. oO 2 yrs. 
Female es 4 yrs. 2 children I yr. 
5 yrs. oO 2 yrs. 
5 yrs. oO 5 yrs. 





Only one of these had been fertile, and in the study which was 
made here the male partner showed a moderately severe thyroid 
failure with deficient sperm production, while his wife presented a 
minor pelvic condition which, with a reasonably fertile mate, 
should have opposed no significant barrier to impregnation. The 
husband stoutly asseverated his own freedom from responsibility 
and sought advice elsewhere when operation on the wife was re- 
fused. Incidentally, a laparotomy on the unfortunate female 
partner in an infertile mating to correct azoospermia in the male is 
a form of indirect approach that presents but little appeal to the 


candid. | 
TaBLe VII. 
Marital History. 


Datum Number or ° 


oO 


SNORCGSE. nye: acd E YF. 
FOM@CSE, = ccc es vt 18 yrs. 
Average (gross) ... ... 5-7 yrs. 
Average (net) ...... 5-0 yrs. 
No contraception... 53 


The individual record of the duration of marriage shows a wide 
range. The average, as noted above, was nearly six years. Forty- 
seven couples had practised contraception for varying periods, the 
average being 18 months. As these were periods at least of low 
exposure, the appropriate figure for present consideration calls for 
correction of the gross term and yields five years as the average 
period of potentially productive union. 

B 
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Frequency of intercourse is another highly important datum, 
as it determines, on the one hand, the mutations of possible union 
between ovum and sperm and, on the other, may offer a very 
valid reason for apparently defective sperm production. 








TaBLe VIII. 
Intercourse. 
Frequency 
per week Distribution 
Lowest... ... Once each month 
Highest ... ... Twenty in two weeks 
Less than once ... I1 per cent 
Once ioe, as ae 
Twice ae Ree BO Gs 
Three times... 20° 45 
Four times ses 7 ares 
Over four times a 





The male in the couple reporting intercourse once a month was 
an earlier luetic of 35 with a psychic impotence. We were unable 
to secure seminal fluid for examination. Once a fortnight was a 
fairly frequent report. The majority of these were pituitary cases, 
as were three of the five who performed the act four or more times 
each week. The high figure as given in the table was followed by 
two weeks of continence, so that the report, while high, is not 
strictly comparable with the others. The next highest reported 
eight or nine connexions a week, was a man of 27, a pituitary case 
with a Neisserian background. Sperm production was somewhat 
low, but the endurance was normal, and abnormal forms were not 
in evidence. As might be anticipated, the mode was at two copu- 
lations per week; this is likewise the average. Undue continence 
and excess seemingly play but a minor rdle in the problem as pre- 
sented by this group. 

The facts of the past history of these individuals, like many of 
those data presented by like forms of approach, are of vital sig- 
nificance to the proper evaluation of the condition of the person 
reporting them but of little or no meaning for statistical survey. 
When they indicate the earlier existence of toxic or other de- 
pleting processes, they may assume a meaning of minor propor- 
tions. A few of those falling in this category have been collected. 
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TaBLe IX. 
Past History (Medical). 








Condition Male Female Total 





Pulmonary pathology... 16 12 28 
Typhoid fever re 4 6 10 
Jaundice 5 3 8 
Cholecystitis I I 2 
Gastro-intestinal pathology 5 5 10 
Genito-urinary — 3 8 II 
Smallpox 3 I 4 
Arthritis 4 5 9 

I 3 4 


Neural oe 





There were a number of cases with histories of earlier 
tuberculous infection, apparently, with one exception, in an 
arrested state at the time of study. Typhoid fever, jaundice, 
and disease of the gall-bladder imply a possible functional hepatic 
residuum which in several of the patients was verified by the 
direct approach of examination. Various gastro-intestinal and 
genito-urinary disorders, none of which called for surgical inter- 
vention, were reported in minor number. Arthritis carries the 
implication at least of long-standing focal infection. The neural 
factor was represented by a well-marked meningocele in the 
man, while a fractured skull, cerebral haemorrhage, and severe 
head trauma with residual neural signs accounted for the women 
of the group. 

The surgical history is somewhat more informative than the 
foregoing, at least in its suggestion of indirect influences. Pelvic 
operations have been omitted here as they appear more appro- 
priately in the local data to be considered later. 


TABLE X. 
Past History (Surgical). 











Condition Male Female Total 
Tonsils and adenoids... 36 44 80 
Nose sinus) .... 9 « 16 
Removal of the appendix 18 31 49 
Herniotomy ... ...—... 8 I 9 
Gall-bladder ...  ... I I 2 





Two-fifths of the group had had at least one tonsillectomy, 
and 16 more operations on the nose or sinuses; together they 
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predicate a certain amount of previous focal infection, although 
‘the tonsil data must not be interpreted too rigorously. One- 
fourth of the group had had the appendix removed, and a 
number of the men reported operations for hernia, possibly of 
local significance. 

Of symptoms suggestive of current disorder, 67 reported 
headache of some degree of severity, 40 vertigo, 74 fatigue, 
and 68 nervousness, the distribution for all being roughly two to 
one for the female group. Weight changes showed 39 men and 
38 women reporting significant increase; the converse showed a 
feminine dominance of 20 to seven. Sixty-three of the group, or 
practically one-third, showed definitely poor teeth, 37 more had 
infected tonsils, while 19 women and seven men exhibited hyper- 
plasia of the thyroid gland. Of this group only seven had any 
functional derangement of the gland, a fact that bears modestly 
but pertinently on the far too prevalent practice of treating 
female sterility expectantly with thyroid preparations. But four 
of the present group were women and one of them the only case 
of toxic thyroid in the series. 

Turning now to the data uniquely derived from the females 
of the series, the catamenial history may first be considered. For 
purposes of control, the equivalent figures from a group of 250 
normal pregnant women’ are cited for interval and period. 
Figures for the onset are drawn from a still larger group of 
normal women as these data for the first series are not available. 


TABLE XI. 
Catamenial History. 
Present Series (100 women). Control 
Non- Series 
Datum Endocrine endocrine _ Total per cent 
~ Onset. ee eee 
Before 12 Roe a taee 5 3 8 5.5* 
TQ=TR sects es 46 28 74 76.1* 
15 ce “Wiese | eee 5 3 8 10.4* 
Over 15 sae age 7 3 10 8.0% 
Interval. 
Diminished{t ...__... 9 6 15 48 
PIORMAL ... oc. as 30 23 53 88.0 
Increased t ee aes 24 8 32 7 
Period. 
SGAROY «5.0 9s. ees 23 9 32 6.4 
INOTIAL 5.0 as 34 25 59 82.0 
PPPOWURE ass) ase cess 6 3 9 11.6 
* From larger group. + Irregular, 
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- The figures for the onset of menstruation are not distinctive. 
There is perhaps a slight preponderance of early and late estab- 
lishment in the sterile group, but the differences are not striking 
and too much weight should not be laid upon them. With'the 
interval, on the other hand, the infertile series departs signifi- 
cantly from the controls. Irregularity with shortened interval 
appears three, and the irregular delayed type over four times as 
often. In even more marked degree the scanty period charac- 
terized the infertile group when contrasted with the control. 
Irregular, delayed, and scanty periods occur in the study group 
with a frequency that must be regarded as significant. While 
one would normally anticipate this report from the endocrine 
fraction, the non-glandular series makes a very definite contri- 
bution to the totals. The infertile series presents a trend toward 
rhythm and amount that suggests a flagging function; that this 
should connote a lowered viability of the ovum is not a war- 
ranted interpretation in the light of our present knowledge. The 
successful impregnation of the amenorrhoeic woman serves only 
to point out that the production of viable ova and the exocrine 
function of menstruation are related, but in part, at least, 
mutually independent phenomena. 

Reverting for the moment to the question of delayed onset, 
analysis of data from other investigative series shows a domi- 
nant pituitary influence. Taking a series of one hundred con- 
secutive cases, each grouped under the four major captions used 
here, one finds the following: 








TABLE XII. 
Maturity Failure. Ages from 15 to 25 years. 

Group Number Not matured 
PMURGeb YS 925560 Sac 100 8 
Thyroid coun ats 100 I 
Gonad sued ee) 100 oO 
Non-endocrine _... 100 4* 


* 2 congenital syphilis, 1 tuberculosis, x brain injury. 


The low thyroid figure derives in part from the fact that the 
cretin is usually mentally ill-adapted to co-operate in diagnostic 
studies and so does not appear in these records with the 
frequency that the communal incidence of the condition would 
warrant. Even so, it would still lag behind the pituitary, though 
with less disparity. Cases of ovarian failure, as nearly as we 
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can determine, do not manifest themselves until after the estab- 
lishment of the catamenia. The footnote covers the aetiological 
background of the four non-endocrine patients. 

Certain of the essential local data for the female are derived 
from the operative history and from abdomino-pelvic examina- 
tion. Because of its highly specific character, the first group of 
evidences was not considered with the general surgical history 
already discussed. 





TaBLE XIII. 
Local Data (Female) A. 
Datum Number or %, 

Ovariectomy (unilateral)... 5 
Dilatation and curettage... 21 
Uterine operations peo alee G 
Tubal operations Savi wuss 2 
Polycystic ovaries Age 24 
Uterine fibroids ... ..._... 9 
Pelvic hypoplasia 8 es 41 
Cervix, pin-hole os 

Unopened vagina Bi ee I 





— 


Five of the women in this series had had a single ovary 
removed. Of them, only one presents a functional ovarian 
failure, two being pituitary cases and the other two falling in the 
non-endocrine group. Twenty-one women had had at least one 
dilatation and curettage, usually to correct infertility which had no 
relation to the endometrium. Nine more reported that they had 
had operations on the uterus, chiefly ventral suspensions, although 
there were one or two fibroid removals. Two patients had opera- 
tions to restore patency to the Fallopian tubes, in one case wholly 
unsuccessful, in the other, examination showed partial occlusion. 

One-fourth of the group had polycystic ovaries, one or both, 
which are potentially, though not certainly, contributory factors 
to the infertility. Nine showed fibromyomata uteri on examina- 
tion. A striking feature is the high percentage of cases present- 
ing various degrees of pelvic hypoplasia. | While the report 
derived from other features of the pelvic contents than the 
primary sex glands, it is a warrantable inference that develop- 
mental inadequacy in the one connotes a like qualitative arrest 
in the other. Three of the series had a pin-hole os, and one 
patient, a woman of 29, married four years, had an unopened 
vagina. 


974 














HUMAN INFERTILITY 


TABLE XIV. 
Local Data (Female) B. 








Datum Number or % 

Cervix. 

Viscous secretion... ... 55 

pH, high a> isda. ae 9.0 

ol a ne Te ry 

GEN, GNCTARG en iy) ts 8.5 
Uterine Index. 

Below 0.50 Peace ee 23 

0.50 to 0.60 ide ast ees 28 

Over 0.60 rer ee 49 





Over half of the series demonstrated endocervical secretions 
of a degree of viscosity competent to impede or even preclude 
the passage of spermatozoa. The so-called acid cervix was 
absent from this series; it seems questionable if this condition 
ever obtains. 

In the introduction of the paper, comment was made on the 
“uterine index’’. At birth, the cervix is double the length of the 
fundus, while in adult years this proportion is reversed. With a 
ratio of 1 to 4 between these extreme conditions, it is possible 
by simple arithmetical adjustment to define an index vary- 
ing theoretically between 0.25 and 1.00 for the nulliparous 
uterus. In actual practice, the superior limit falls short of unity 
as the technique defines internal measurement which makes no 
allowance for the thickness of the fundal wall. Meaker’ has 
designed a simple instrument for recording these two dimensions 
and, where possible, the index has formed a part of the gynae- 
cological study. By its means, degrees of hypoplasia take 
numerical form and thus define a rough scale of pelvic develop- 
ment. The infantile uterus is but rarely encountered; various 
degrees of juvenilism are common findings in this series. An 
index below 0.5 indicates a developmental retardation which 
renders conception highly improbable though naturally not 
impossible as the index is, after all, indirect evidence. From 
0.5 to 0.6 is the indeterminate middle zone, while above 0.6 
the index implies maturity and development probably ade- 
quate to permit of normal fecundation. Half of the present 
series fall below this latter critical boundary, while half again 
of the low group (one-fourth of the series) indicate a potentially 
inhibiting hypoplasia. Forty-one pelves were adjudged hypo- 
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plastic on the basis of other.-stimgata disclosed in the local 
examination. 


TABLE XV 
Tubal Examination. 

Datum Rubin Lipiodol 
Geckadet ae 1 Den eee 21 15 
Partly occluded ide) Tee 21 12 
Spastic ee hc 5 — 
Adhesions Jan) See ak 5 — 
Normal i ee oe 48 "44* 

Total... 100 71 
Both tests -positive ...  ... ... 21 
Rubin’s test alone positive ... ... 31 
Lipiodol test alone positive... ... 6 
OAL cs. = 53 
Both tests negative ... ee 
Rubin’s test alone negative: we TO 
Total ... — 42 


* en. case of pry uterus. 


Within the last few years, the added technique of insufflation 
of uterus and Fallopian tubes (Rubin) with gas and with a radi- 
opaque fluid (lipiodol) has given a most effective means of 
actually determining tubal patency. Further, it is possible to 
differentiate between a complete and a partial occlusion, to 
observe unilateral pathology, and through the use of atropine to 
ascertain the presence of tubal spasm simulating organic change. 
Both approaches have been incorporated into the routine pro- 
gramme, as experience has demonstrated that each makes unique 
contribution to the evaluation of tubal patency as well as yield- 
ing those evidences which they share in common. Some of the 
earlier cases had only gas insufflation, but nearly three-fourths 
of the series received both tests. Twenty-one cases demonstrated 
tubal pathology by both procedures, while one-third were com- 
pletely normal under the same conditions. Single or contradic- 
tory evidences raise the entire number of cases with actual or 
possible loss of tubal patency to the number of 58. Contradic- 
tory findings with the two procedures are not necessarily disturb- 
ing, as the application of one of them may open partly closed 
Fallopian tubes which then present normal patency with the 
succeeding test. In fact, both of these measures possess a 
significant degree of therapeutic efficacy in addition to their 
diagnostic value. 
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One more group of evidences may be considered at this point 
as it is derived from the post-coital examination of the female 
partner. The indications here, however, are to be interpreted in 
terms of both partners. 


TaBLe XVI. 
Post-coital Examination (Spermatozoa). 





Vagina. 
Satisfactory Bier) eee cass 9 
Poor, alive de sg ees 7 
Poor, dead el uae mS 47 
None a es ee ees 33 96 
Cervix. 
Satisfactory ee age = gas 15 
scary cs eae) gee, es 4 
Poor, alive ere ae 12 
Poor, dead eg es aa 19 
None ie Sees Fre eee 40 96 
Not examined ee) ease bees 4 


= - - — a —— — pe 


Four of the patients were not examined post-coito. Of the 
remainder, 47 showed a few dead spermatozoa and 33 more 
none at all in the vaginal examination. Only nine of the entire 
series exhibited a satisfactory number of motile sperms in the 
vaginal pool. 

The condition of the cervix was qualitatively the same 
although slightly more encouraging. Fifteen showed satisfac- 
tory reception of an adequate seminal discharge, and in four 
more, a total of 19, the condition of the spermatozoa was re- 
ported as fair. Sixty-five showed either no sperms or a small 
number of dead organisms. An hostile acid reaction of the 
endocervix has already been ruled out; the implication in a 
majority of the cases at least is of a participating or dominating 
male fault. 

This naturally turns attention to the local conditions found in 
the latter. The mode of presentation will follow that adopted for 
the female. : 

One-fifth of the group represented a testicular atrophy of signi- 
ficant degree, and a like number varicoceles of like severity. 
Two patients had a single undescended testicle—one of these 
exhibited azoospermia—and two more reported earlier unilateral 
orchidectomies; both of these later demonstrated completely in- 
adequate sperm. production. In five, the epididymis was 
involved; in addition, there were two with hypospadias and one 
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Datum 


Number or % 





Testicular abnormalities. 
Hydrocele ... 
Atrophy ce sts 
Undescended (unilateral) 
Removed (unilateral) 


Varicocele ...... 
Abnormal epididymi 
Hypospadias 
Stricture 
Inguinal hernia 
Hydrocele (operated) 
Orchitis (earlier) 
Impotence (psychic) 


I 
aT 
2 
2 

— 26 

2I 

5 

2 

i 

3 

Z 

3 

I 





with stricture. Earlier orchitis was reported by three; the single 
case of psychic impotence has already been noted. There is a 
fair degree of parity with the report of abnormality in the female 
pelvis, barring the alleged corrective surgical procedures to 


which the latter had been subjected. 


TaBLe XVIII. 
Local Data (Male) B. 





Datum 


Number or % 





Prostate. 
Boggy 
Tender 
Indurated as 
PAGEROG 550) jose! ass 
Abnormal seminal vesicles 
Prostato-vesicular strippings. 
pH, above 7.0* 
Average 
», neutral (7.0) 
,, below 7.of 
Average 


70% 


7.6 
9% 
21% 
6.6 


23% 


* Highest value, 8.2. tLowest value, 6.2. 


One-third of the group exhibited varying degrees of prostatic 
hypertrophy and there was an equal number of reports of other 
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abnormality. Excluding duplicates, 48 members of the group 
gave positive findings of varying degrees of significance. Vesi- 
culitis was present in three, and a non-specific prostatitis in 23 
more. While this latter condition by no means certainly in- 
fluences the viability of the semen, it is none the less an abnormal 
condition and thus possesses subversive possibilities. 

Nine per cent yielded neutral strippings, and 21 per cent more 
fluids slightly on the acid side. Here again one touches on an 
abnormality the full import of which is not yet certainly 
evaluated. 

Just as the complete integrity of the ovum is the fundamental 
element in the female contribution, so the essential character- 
istics of the spermatozoa determine the primary capacity of the 
male for reproduction. The casual examination of a single con- 
dom specimen with the recognition of an adequate number of 
motile spermatozoa falls very far short of an adequate criterion 
for the estimation of male performance, On this non-exacting 
basis, the male partner would have been eliminated in a number 
of cases in this series in which further study demonstrated 
beyond a doubt that his was the primary responsibility for the 
non-productive union. In one of the earliest cases studied, the 
condom specimen at the time of the first examination was entirely 
laudable. Within two hours, however, the spermatozoa had all 
died. The husband had very definite previously unsuspected 
thyroid failure, the correction of which so improved the seminal 
picture that within a few months the wife was pregnant and has 
borne two healthy children after an initially non-productive 
union of more than four years’ duration. The technique of 
semen examination has been described elsewhere”, and only the 
results need be considered here. For purposes of orientation, the 
following criteria of normality, based upon studies of the proven 
normal, have been tentatively adopted. 


TABLE XIX. 
Minimal Normal Standards. 


Number ... More than 60,000,000 per c.c. 


Motility ... Over 50 per cent. 
Abnormal forms less than 25 per cent. 
Endurance... at least 12 and preferably 24 hours. 


The nine men in this series listed as normal gave the follow- 
ing average values. 
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Amount, normal; number, 144,000,000; motility, 73 per 
cent; abnormal forms, few; endurance, in excess of 24 hours 
(one specimen showed motile spermatozoa 150 hours after 
ejaculation). 

As is clear from these results and the usual conventional 
normal standards the criteria adopted show a liberal degree of 
tolerance. 


TABLE XIX (a). 
Semen Analysis. 


Non- 


Pituitary Thyroid endocrine* 

Amount 

Diminished, per cent Se 40 38 27 
Numbers 7 

Below normal, per cent ... 49 52 32 
Motility 

None, per cent e. Stee 17 19 5 

Depressed, percent... ... 40 29 35 
Abnormal forms 

Increased, per cent... ... 37 38 22 
Endurance 

Depressed, percent’... ... 69 86 38 
Foreign bodies 

Pus, per cent. ... P. ef 14 19 24 
pH ee Tee te ee 8 7.6-8.6 7.8-9.0 
KCOINE. ace ites, mviceg a po) teen TO <I-128 4-132 


* Four cases of azoospermia (three Neisserian, one undescended testicles, 
and one of impotence) have been deducted. 


In the hope of tracing influences, the semen reports are col- 
lected under the several diagnostic captions of the group. 
Cursory inspection demonstrated that with the sole exception of 
pus contamination the two endocrine groups show a much 
larger incidence of abnormality. This is perhaps most strikingly 
exemplified in the items of non-motile sperm and of endurance. 
While the method of approach is invalid for statistical analysis, 
the average occurrence of abnormality is severally 38 per cent 
for the pituitary, 4o per cent for the thyroid, and 26 per cent for 
non-endocrine group. Even if the latter group be corrected for 
the presence of nine normal individuals, the disparity is only 
lessened and only in the case of depressed motility (43 per cent) 
do the corrected values reverse the sign of the difference. Par- 
ticularly striking is the marked effect of thyroid failure in de- 
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pressing endurance, a possible reflection of the extreme asthenia 
that so frequently characterizes this condition. The numbers 
examined are too few to warrant interpretation in terms of 
endocrine pattern; trends are suggested, however, which 
could be confirmed or denied by longer series. The pH 
values show nothing distinctive beyond the single fact that all 
were alkaline in contradistinction to the reports from the pros- 
tato-vesicular strippings. |The numbers conform well to the 
several criteria discussed above. 

The next group of evidences derive from the factual data 
resulting from the various laboratory approaches. These are 
peculiarly subject to the limitation earlier noted, of a significant 
applicability only to the individual from whom they are derived. 
A few of them, as they indicate or suggest such general in- 
fluences as growth or developmental abnormality and the 
presence of toxaemia or a disturbed metabolism, may assume a 
group meaning. On this basis, certain selections have been 
made, and the results from these individual records will be 
briefly presented. 

During the growth period, various portions of the skeletal 
foundation show varying velocities of increment. Further, 
earlier or late epiphyseal closure exercises a peculiar influence on 
the longitudinal development of the long bones and thus pro- 
duces variations in their relation to changes in the complete bony 
structure. The sitting height index, derived as the name 
indicates from a comparison of sitting to total height, is 
especially adapted to record such influences. The mode for the 
normal adult male is 0.524, for the female 0.533, but these are 
no more than the artefact of the average. Definition of the 
normal establishes limiting boundaries for a zone that compre- 
hends what we may regard as the reasonable individual varia- 
tions. Experience has defined these on a somewhat liberal scale 
and to these standards the measurements of the present group 
will be referred. 


TABLE XX. 
Sitting Height Index. 


Male 





Female Group 
Less than 0.51 ... 8 Less than 0.52... 12, Low ie oie Oe 
0:51-0:54 «> --. JO) O.52-0.55 .:. ... “SOl Nommal ... .... 78%, 
Over eRe oF.) IG: | Over cacgg:.. is 8 High Gi! aes = EE 
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Low values bespeak growth disproportion which may, among 
other causes, be derived from late epiphyseal closure; those 
superior to standard offer the antithetical group of causes among 
which early closure is one. From the table it is apparent that 
nearly one-fourth of the entire series show significant aberration, 
nearly equally divided between the two extreme conditions. If 
there be a difference, the male would seem to incline to the type 
of which achondroplasia is the extreme expression, while the 
female exhibits a slight tendency toward so-called eunuchoid 
proportions. The endocrine influence, together with the possi- 
bility of congenital luetic taint, is adequate to account for both 
groups. One woman, a case of primary ovarian failure, showed 
proportions which approximate to an achondroplasic status with 
an index of 0.57. 

















TaBLE XXI. 
Weight Relations. 

Datum Male Female Total 
Over +15% «.. =. 3r=-b26% 20= +29%, 51=+27% 
+15% to —10%  ... 56 65 121 
Below —10% ... ... 13=—16% 15=—16% 28= —16% 








Endocrine and other disorders of metabolism, to say nothing 
of the indulgence of a healthy appetite, tend to produce weight 
deviation from accepted standards. Here again reasonable 
latitude must be expressed in the establishment of the normal. 
None of the usual criteria makes allowance for the width of the 
body’s structure, and this of several facts argues caution in the 
dogmatic interpretation of apparent abnormality. The experi- 
ence of over a decade has warranted confidence in the rough 
indications of the Dreyer* standards based upon sitting height. 
Patently marked deviations of sitting height index may introduce 
errors of considerable magnitude. All but extreme cases, which 
are after all few in number, can be readily absorbed, however, 
by sufficiently liberal limits of tolerance. Underweight is a self- 
limited condition, a fact that does not hold true for obesity; so 
that low values may be somewhat more straitly delimited. The 
aberrant male tendency is towards overweight; the female series 
shows more nearly an equal distribution in the departures from 
the normal. There is a significant amount of underweight (one 
in seven), and malnutrition was a reportable condition in the 
initial diagnostic survey with a number of individuals. A quarter 
of the group are obese, but in these more enlightened days, in- 
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fertility is but rarely ascribed to obesity qua obesity, but only 
accorded a possible common aetiology with the physical 
abnormality. 





TABLE XXII. 
Urine. 

Datum Male Female Total 

Volume, increased... _... , 14 21 

bs diminished ...  ... 45 23 69 

Albumin, positive et Nas 7 22 29 

Casts ‘ faery ed oO 3 3 

Sugar re sos ee. Te 9 27 

Total nitrogen, av. ... .... 10.52 gm. 8.21gm. — 
Residual _,, a 8.7% 8.6% 8.7%, 

Number above 9% ...  ... 42 39 81 





The pituitary cases account for the cases of mild polyuria re- 
ported; thyroid failure is associated with some of the much larger 
number showing depressed elimination, but poor personal 
hygiene is the common cause. There was no significant nephritic 
element in the series. Albumin appeared in but minimal traces 
in the majority of the few urines showing it; the casts were 
hyaline. The report of glycosuria is low when one considers the 
large number of endocrine cases supplemented by the luetic and 
hepatic fractions in the series. More significant data are derived 
from the sugar tolerance testing to be considered later. 

The nitrogen elimination as a measure of the protein meta- 
bolism is a highly important datum for the individual, and in its 
collective form offers some criterion for the average level of the 
group. The figures here are consistent with maintenance but 
they are far from liberal. The interesting observation of 
Benedict and his associates’ on the depressing effect of in- 
adequate protein on sexual desire has a very real bearing on the 
present problem. And the study group with its miscellaneous 
collection of genuine functional and metabolic defects could be 
more highly sensitized to such adverse influences than the group 
of young athletes who were the subjects.of the Benedict 
investigation. 

High residual nitrogen is a general evidence of a disordered 
metabolism arising from a wide group of unrelated causes. Its 
presence here in 40 per cent of the group is but one more 
evidence of the metabolic inferiority that characterizes the 
members of the series. 
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TaBLE XXIII. 
Blood Morphology. 





Datum : Male Female Total 
Secondary anaemia ...... 7 34 41 
Lymphocytosis ..  ... 4. 39 36 75 
Eosinophilia Seses  idehates SRO 27 63 





Secondary anaemia in one-fifth of the group is again pertinent 
to the thesis, both in itself and in its aetiological implications. 
Lymphocytosis has much the same general meaning as high 
urinary residual nitrogen, and in many individuals the two con- 
ditions are observed together. The pituitary cases, those of 
hepatic malfunction, focal infection, and a few allergic in- 
dividuals, account for the report of eosinophilia. Ten per cent 
in one of the pituitary cases was the highest single value 
recorded, 


TABLE XXIV. 
Respiratory Metabolism. 








Male Female Total 





Av. dev. Av. dev. Av. dev. 
Datum No. (per cent) No. (per cent) No. (per cent) 
Above +15% ws 0 — 1 +29 I +29 
Between +15% and 
—TO% «lated Wo bag —3 56 —4 go* —4 
Below —10% ot 6 —18 43 —16 109 —17 


* Contains 25 endocrine cases with average of —8 per cent, whose tests 
were unsatisfactory and observed rate too high. 





The level of the respiratory metabolism is an extremely im- 
portant individual datum; unfortunately, its measurement. is 
adversely affected by a variety of extraneous factors, all of 
which tend to raise the observed level. Values as recorded are 
maxima, and in many cases tested in ordinary clinical practice 
are both worthless and misleading. Nervous tension and in- 
stability are among' the gravest and most subtle causes of error. 
Where the patient can be kept under continued observation for 
appreciable periods of time, the frequent repetition of the test 
serves as a form of education and ultimately reasonably reliable 
results will be secured with a significant fraction of those whose 
first tests may be from 15 per cent to 75 per cent too high. 
These last figures are offered with the utmost conservatism and 
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are based on an experience with over 15,000 patients. In the 
present series, opportunity was sought to secure two indepen- 
dent sets of observations on different days. Rarely could a 
series of tests be performed since many of the patients had come 
from great distances and the time and economic factors were 
large. In 25 cases, as noted in the footnote, satisfactory read- 
ings could not be secured. With many others in the hypo- 
functional group the true level lay materially below that 
recorded in the test, but the deviation indicated the trend with 
a sufficient certainty for diagnostic purposes. 

Recognizing all of these limitations, it is the more significant 
that over half the group showed a depressed energy metabolism 
of significant proportions, and that at least another 12 per cent 
also belonged in this category although not so recorded. The 
one patient with an increased rate was a mild case of toxic 
goitre. This group of measurements records again a physiologi- 
cal depression of far-reaching proportions. In view of the 
varied aetiology of these cases, it may be permitted once more 
to call attention to the fact that a lowered basal metabolic rate 
does not implicitly involve the thyroid nor is its unsupported 
evidence adequate ground for the administration of thyroid 
substance. Beneficial as is replacement thyroid therapy in the 
case with thyroid failure, where this underlying condition is 
absent such treatment is at best worthless and may be highly 
injurious. Unhappily, the day has not yet dawned when un- 
bridied incretory empiricism shall take its proper place among 
the other therapeutic errors of the past. 

The concomitant physical measurements which constitute a 
part of every proper determination of the basal metabolism 
scarcely require extended comment. The whole trend of the 
blood-pressure is downward. Fifty-six per cent exhibit systolic 
levels below 110 mm. Hg. and nearly 30 more fall between 110 
and 120 mm. Hg. There was one case of definite and one of incipi- 
ent hypertension. The diastolic levels reflect the record of the 
systolic reports. Seventy per cent are below 71 mm. Hg. and 
26 per cent more within the next Io mm. Hg. Broadly speak- 
ing, the distribution places the female group some Io mm. Hg. 
below the male for both pressures. 

Deviations from normal performance in the carbohydrate 
metabolism possess a very real diagnostic meaning for the indi- 
vidual case, and like the basal rate determination, in their 
summation may exhibit trends of group significance. The 
report here is based upon the use of galactose as the test sugar; 
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the reasons for its selection and the interpretations of it utiliza- 
tion capacity in the individual case have already been recorded 
in the literature.“ Thirty grams is the normal dose for the 
male, 40 for the adult woman in a state of sexual rest. The 
Hofmeister technique is followed as blood-sugar estimations 
lack clear-cut quantitative meaning.* Deviations as recorded 
below are from the standards just given. Dosage varies by 
10-gram units. 





TABLE XXV. 
Galactose Tolerance. 

Deviation from Percentage distribution 

normal Male Female Total 
Oo ar so) Sale ay Ae 3 2 2.5 
+25% tOK§0% <isee sx oO 4 2.0 
AOD: ci AIRE A is) aha 7 12.0 
“25% toi—§0%.. saya 0 60 50.0 
Below = 50+... os... ss, 40 27 33-5 





Bilobar pituitary failure accounts for all of the values above 
prediction. The preponderant number of cases showing a de- 
pressed tolerance are expressions of the numerous conditions 
present in the series of which this is a characteristic result. 
Pituitary malfunction with overactive posterior lobe, ovarian 
failure, hepatic malfunction, and syphilis are the principal con- 
tributors to this fraction. The group significance lies in the fact 
that 84 per cent of the entire series have lost, in varying 
measures, their power of utilizing this sugar. It will be remem- 
bered that comment was made on the relatively low incidence 
of glycosuria in a group presenting conditions which charac- 
teristically lower sugar tolerance. Had several collections been 
made upon these patients, the report of glycosuria would have 
been appreciably higher. An intermittency characterizes the 
majority of the non-diabetic glycosurias even when the utiliza- 
tion capacity is greatly depressed. The group as a whole shows 
derangements of normal carbohydrate metabolism in marked 
amount and degree. 

As was noted in the introduction, the term infertility is 
relative, and covers the wide area between the two absolute 
extremes. Further, there are degrees of infertility which require 
a more detailed definition. Sterile matings are those in which 
conception has never taken place; unions are infertile in which 
to the foregoing are added those couples with whom impregna- 
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tion has taken place but the resulting pregnancy has terminated 
in miscarriage. Here the union has failed of viable children, 
but the first step in the sequence to that end result has been 
successfully accomplished. There remains yet a third type of 
infertility in which a partial (miscarriage) or complete (child) 
fertility is followed by a term of sterility. The so-called one- 
child marriage, where contraception is not a factor, is the 
prototype of this latter condition. Further, with functional 
endocrine defects playing so major a réle in the aetiology of 
this series, it is of interest to ascertain how far their influences 
can be given quantitative expression. As a first step, an anlysis 
of the matings to determine the endocrine participation is 
needed. 


TABLE XXVI. 
Aetiology of Matings. 

Group With endocrinopathy Number 
I Both 39 
II (a) Male alone 19 
II (b) Female alone 24 

Ill Neither 18 





Thirty-nine per cent of the group consist of unions in which 
both partners present incretory disorder, and 43 per cent more, 
those in which one member only is an endocrine case. In only 
18 per cent, less than one-fifth, is there complete freedom of 
demonstrable glandular derangement in the mated pair. Using 
these groups as guides for further analysis, and giving due 
recognition to the three types of infertility just discussed, the 
data can be readily summarized. 


TaBLE XXVII. 
Analysis of Infertility. 














Conception 
Group Endocrine None Miscarriage Child 
I Both 31 4* 4t 
II (a) Male 17 2 re) 
II (5) Female 18 3 3 
Ill Neither 12 4 2 
Totals 78 13 9 





* Two patients had each had two miscarriages. 
t+ One patient had also had a miscarriage. 
t One wife had borne two children with an earlier partner. 
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The unions with only the male partner presenting an 
endocrine condition have the largest proportion of sterility, and 
the sub-group is the only one in which no child has been borne. 
With an endocrine condition only in the female, sterility obtains 
in but three-fourths of the group, while in that sub-group in 
which both were glandular cases, the relative incidence of 
sterility falls between these extremes. The record on miscar- 
riages is practically on a parity in the three endocrine sub-groups 
as is the incidence of childbearing in the two series in which it had 
occurred. Turning to the non-endocrine group, we find sub- 
stantially the same relative incidence of unions unproductive 
of children, but the other distribution differs in that there are 
twice the number of miscarriages and proportionately fewer 
sterilities. Syphilis probably accounts for the disparity, since 
five of the seven established luetics were in the small non- 
endocrine series. The ability of the syphilitic to conceive, 
although later unable to carry through the pregnancy success- 
fully, was strikingly exemplified in the case of a patient seen 
some years ago. This unfortunate woman had borne one child 
to a known luetic husband and had then entered upon a series 
of twenty-odd miscarriages. The dreary tale was finally 
terminated by a sterilizing operation. The striking feature of 
the case was the unquenchable partial fecundity of the union. 
The distributional relations can be briefly summarized. The 
sterile group are those who have never conceived, while the 


infertile are all of those who have never produced viable 
children. 


TaBLE XXVIII. 
Summary of Infertility. 


Sterile Infertile 








Group (per cent) (per cent) 
I 79 go 
II (a & b) 81 93 
III 67 89 





The figures serve but to consolidate the points already noted 
in the discussion. With the elimination of syphilis, an added 
weight to the endocrine component would be manifest in both 
sequences; ductless glandular derangement certainly conduces 
to a higher degree of sterility. 
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SUMMARY. 


The running comment offered on the individual collections 
of data renders any further elaborate review superfluous. A 
few points, however, remain for final consideration. In the 
preceding pages, both constitutional and local impediments to 
fertility have been somewhat minutely scrutinized. A summary 
of these may serve to crystallize discussion. Although nine of 
the men and three of the women were adjudged normal, each 
series shows an incidence of constitutional conditions which 
could affect fertility actually in excess of the number of patients. 
In other words, 188 individuals present 213 constitutional 
disorders of degree worthy of record. In addition to these, a 
large number of local conditions were discovered which could 
also influence the outcome of the mating. From the nature of 
the mechanisms involved, a female dominance in this latter 
group should be anticipated; actually, they occur four times as 
frequently as with the male. 





TaBLE XXIX. 
Impedances to Fertility. 

Sex Constitutional Local Total 
Male ice W ses 107 53 160 
Female... ___... 106 213 319 

Totals a3 213 266 479 





Summarizing the totals, one finds that each union in this series 
presented an average of nearly five significant impediments to 
fertile mating. This principle of multiple causation we believe 
to be highly important and its failure of more general recognition 
undoubtedly has played a definite part in some of the failures 
of the past. 

Another inference warrantably to be drawn from these data 
is that of the joint responsibility of both partners for an infertile 
union. As was noted above, only 12 of the group were reported 
as normal after the primary diagnostic study, and this designa- 
tion is derived solely from a survey of the constitutional factors. 
Further analysis of the data of these 12 shows but four men and 
one woman who demonstrated an absence of local factors. 

Finally, the major réle played by the constitutional elements 
requires further emphasis. Many of them, notably the glan- 
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dular disorders, are or may be correctable by proper therapeutic 
measures, a fact most pertinent to the possible solution of the 
problem. 

As we conceive it, true fertility of the individual is the sum- 
mation of the number of functions all maintained at normal levels 
coupled with a complete absence of all impeding agencies either 
local or constitutional. Varying degrees of infertility result as 
one or more of these criteria fail to be realized. Some of the 
elements in the composite picture are of a secondary order of 
significance; others may be competent alone to produce sterility 
as in complete blockage of the male tract or the Fallopian tubes 
or in a failure of spermatogenesis or of odgenesis. Infertility 
is again a summation of all the subversive agencies in which the 
total, if below a critical boundary or zone, is incompetent to 
abolish the possibility of fertility but can lower its probability. 
When the total of impediments reaches higher levels, the probable 
changes sign and this process may show all the gradations to 
complete sterility. When two partners of low fertility are united, 
the probability of successful impregnation and pregnancy is 
lowered still further, though each, as is well known, mated with 
one of high fertility might well particpate in a fertile union. 

Therapy for the condition thus depends on the correction of 
all impediments which are correctable and palliation of those in 
which this represents the sole possibility Thus the index of 
fertility will be raised and may finally overstep .the critical 
boundary. When the difficulty is one of the major and incor- 
rectable factors, the situation is beyond successful intervention. 

The patients reported in this study were in many instances 
seen only in consultation and our contact terminated with the 
establishment of the diagnostic picture and the indicated recom- 
mendations for treatment. The study of others disclosed a status 
in individual cases which either precluded correction or, as in 
the case of active pulmonary tuberculosis, negatived the applica- 
tion of corrective treatment for the infertility. In that portion 
of the series where therapy could be and was applied, the out- 
come has been correction in 50 per cent of the cases. This is 
practically double that usually reported in the literature, and we 
feel that this increase is derived from a due recognition of the three 
principles enunciated above coupled with a programme of cor- 
rection based upon them. With the development of more 
effective therapeutic approaches along all indicated lines, but 
more especially in the endocrine field, we hope that a still larger 
proportion of success may result. As will be remarked, no 
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attempt has been made to review any part of the extensive 
literature on this topic. Citations as they occur are purely 
expository to the text, adding detail precluded from inclusion 
in a journal article. 


The writer’s appreciative thanks are due to all who have 


paritcipated in this study: in largest measure he acknowledges 
gratefully his indebtedness to his three colleagues named in the 
introduction. 
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Constriction Ring Dystocia 
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Attending Obstetrician, Cook County and Mount Sinai Hospitals, 
Chicago, Illinois. 


INTRODUCTION. 


THE clinical importance of intra-uterine rings as a cause of 
dystocia in the presence of normal cephalo-pelvic relations was 
emphasized and outlined by Clifford White in 1913." From a 
study of the literature that has appeared since White’s publica- 
tion, it would appear that this condition is incompletely under- 
stood, the terminology is still confused, and its management has 
not materially improved. Thus, a study was undertaken in which 
the author has analysed his own and some 350 cases reported in 
the literature in the light of the more recent contributions to the 
subject of comparative obstetrics, with the hope that the clinical 
management of this condition might be improved and the foetal 
and maternal mortality reduced. 


THE QUESTION OF TERMINOLOGY. 


Because the terminology of intra-uterine rings is so varied 
and confused, even at the present time, it becomes necessary to 
consider this aspect of the subject before proceeding further. At 
least 20 different terms have been used to designate intra-uterine 
rings. Since a historical approach is necessary to appreciate the 
terminology of any subject, such an approach will be made in 
this instance. 

Although a contraction or a constriction ring was observed 
to be a cause of dystocia as early as 1743 by Smellie,” who called 
it a ‘‘ navel string ’’, it was only when it became definitely recog- 
nized that the uterus in labour may be divided into an upper and 
a lower uterine segment that terms were used to designate intra- 
uterine rings. 

Blundell* in 1836 divided the uterus in labour into an upper 
contracting and a lower relatively passive chamber. Barnes* in 
1847 recognized this division and referred to the junction of the 
two segments as the boundary line or the inferior polar circle. 
Braune’s’ frozen section of the second stage of labour established 
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this division, which constituted an epoch-making contribution to 
our knowledge of the physiology of the human uterus in labour. 
However, Braune’s frozen section was of a ruptured uterus con- 
sequent to a mechanical disproportion. The mechanical obstruc- 
tion of the inlet resulted in excessive thickening of the upper and 
thinning of the lower uterine segment, with the production of a 
definite ring, ridge, ledge, or rim at the junction of the two seg- 
ments. At first Braune thought this to be the internal os, but 
later retracted this opinion. 

Bandl* emphasized and popularized the occurrence of this ring 
in obstructed labour; as a result both the exaggerated ring of 
obstructed labour as well as the ring, ledge, or rim of normal 
labour has unfortunately been called the ring of Bandl. 
Schroeder,’ who pointed out that the zone of demarcation between 
the two uterine segments occurred in normal labour, called this 
zone the “‘ contraction ring’’. Lusk* and Barbour,’ because the 
thickening of the upper uterine segment was due to retraction, 
used the preferable, more descriptive, and physiologic term 
“‘ retraction ring’’. Barbour’ pointed out that “‘ retraction rim ’’ 
would be more accurate; but on account of Lusk’s priority, he 
chose the term “ retraction ring’’. 

Before proceeding further it should be pointed out that 
because Braune interpreted the exaggerated retraction ring as 
being the internal os, much investigation was initiated to deter- 
mine the origin of the lower uterine segment—a question that 
is still open for the human uterus, unless we accept Aschoff’s 
explanation, which is satisfactory from a number of aspects.*® 

To avoid confusion, particularly in the minds of students, the 
terminology of this subject should be clarified. The terms should 
be of such a nature as to distinguish between the normal and the 
abnormal; they should be functionally and morphologically sig- 
nificant. The following terms and classifications are suggested, 
only terms already present in the literature being used : 


I. The physiologic retraction ring: Normal. The uterus in 
normal labour due to the phenomenon of retraction, divides itself 
into an upper and a lower segment. At the junction of the two 
segments there is found a ring, ridge, ledge, or rim that has been 
referred to by many terms. From the viewpoint of comparative 
obstetrics this ledge or rim is analogous to the fundal ring or 
sphincter found at the junction of the cornua and the corpus uteri 
in the bitch." ** Since the junction between the two segments is 
due to physiological changes, it would be best to designate it as the 
‘‘ physiologic retraction ring’’. 
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II (a). The pathologic retraction ring, or the ring of Bandl: 
Abnormal. The ring of Bandl only occurs in obstructed labour 
or mechanical dystocia. It is due to excessive retraction of the 
upper uterine segment and thinning of the lower uterine segment 
and rises cephalward as the second stage of labour goes beyond 
its physiologic limits. When the ring becomes visible through the 
abdominal wall, it is a sign of impending rupture of the uterus. 
It is not the cause of the dystocia, but rather the result of the 
mechanical obstruction. It is only an exaggeration of the normal 
physiologic retraction ring, and does not cause dystocia per se. 

(B) Construction rings: Abnormal. A_ constriction 
ring’® **.**, 7%, 317 is an annular contraction of the uterus which 
may occur theoretically at any level of the uterine musculature 
and cause dystocia per se in the presence of normal cephalo- 
pelvic relation. It does not change position as labour continues. 
Rupture of the uterus has never been unequivocally demonstrated 
to result per se from a constriction ring. It is improbable that it 
would occur because the segment below the ring is not excessively 
thinned or distended and the uterus above is often relaxed and 
the contractions are ineffective, i.e. a constriction ring is associ- 
ated with inco-ordination of the uterus. If, as a complication of 
the constriction ring, the foetus may press on a hard maternal 
part, ischaemic softening and rupture of the uterus may result. 

A constriction ring is more likely to occur on the basis of the 
comparative physiology of the uterus at: (a) the external and 
internal os, or (b) the junction of the upper and the lower uterine 
segments (cornuo-corporeal junction of the bicornute uterus 
where the fundal ring or sphincter is located). However, because 
the uterus, particularly the lower segment, may contract circu- 
larly, a constriction ring may occur (c) at any level of the lower 
segment, or (d) at various levels of the upper uterine segment, 
which may be related to the interampullary constriction rings or 
zones of the cornua in pluriparious animals. A constriction ring 
may occur at any level, just as a constriction ring may occur at 
any point in the stomach where an irritable focus may happen to 
be located. More than one constriction ring may occur in the 
uterus. This is rare. 


TYPES OF CONSTRICTION RINGS 
On the basis of clinical experience and physiologic knowledge, 
two types of constriction rings may and do occur. This is very 
important from the viewpoint of management. 
1. A spasmodic, reversible, constriction ring, which relaxes 
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under the influence of anaesthesia, or incision, as is frequently 
observed when Caesarean section is performed on these patients, 
or after morphine and rest, or after epinephrine, or after death. 

2. A permanent, non-reversible, constriction ring, which 
does not relax under anaesthesia, or drugs, or even after death, 
as in the cases reported by White,’ Phillips,“* Hannah and 
Massey,'® Carson,”® and Michael.” 


Although the terms ‘“‘contraction ring’’ and “retraction 
ring’’ are very generally used in the British literature in the 
same sense that “‘ constriction ring ’’ is used above, in American 
literature the term ‘‘ contraction ring’’, like ‘‘ Bandl’s ring’’, is 
used to designate both a normal and an abnormal condition. 
The term “‘ constriction ring ’’ is precisely descriptive of the effect 
of the ring on the uterus and the passenger, and does not connote 
that we know the underlying physiologic disturbance manifested 
by the muscle fibres in the production of the ring, which may be 
either spasm, abnormal retraction (which is different from con- 
traction), or contracture, the former and the latter from a strict 
physiologic sense being the more likely. 


COMPARATIVE PHYSIOLOGY AND ANATOMY 


It was stated in the above outline that on the basis of com- 
parative physiology constriction rings or zones may occur at any 
level of the uterus. This statement is based on the fact that the 
uterus of the rabbit, dog, and monkey may contract circularly 
at any level. Given an irritable focus at any level of the uterus 
a circular spasm or contracture may result. However, the more 
likely levels at which a circular constriction might appear in the 
human uterus on the basis of comparative physiology are those 
levels which may be homologous to those levels in the lower 
forms which manifest sphincteric activity. These levels will be 
discussed briefly. 


The cervical sphincter in the monkey and dog. Ivy, Hart- 
man, and Koff” have observed that a cervical sphincter unques- 
tionably exists in the monkey. It is evident by photography and 
palpation. It is located in the region of the internal os. In the 
dog a cervical sphincter likewise exists, the free edge of the ex- 
ternal os being palpable, as well as the sphincter which is located 
about one centimetre above (Fig. 1). As in the monkey, 
Rudolph and Ivy” have palpated the contraction of this sphincter 
in the dog. The cervical sphincter of the monkey and the dog are 
homologous; it is believed to be in the region of the internal os. 
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Fic. 1. This figure is a longitudinal section through the lower portion of 
the corpus uteri, cervical sphincter (C.S.) and the wall of the vagina (V.W.) 
and cervix. The segment between A and B (C.S.) is the location of the 
physiologic cervical.sphincter in the dog. 


996 




















CONSTRICTION RING DYSTOCIA 


Whether one accepts the existence of a cervical sphincter in 
the human uterus or not, the occurrence of constriction rings 
behind or at the level of the symphysis pubis is best explained by 
such an assumption. 

The physiologic retraction ring in the rabbit, dog, sheep and 
monkey. In the rabbit it would appear from directly observing 
the uterus evacuate (Rudolph and Ivy") that a lower uterine seg- 
ment is not involved in the process; but one cannot be certain 
from external inspection. To answer this question the principle 
of Bandl, namely, that in a mechanical obstruction the lower 
uterine segment in contrast to the upper uterine segment becomes 
very evident, a tape was placed about the vagina of a rabbit to 
produce mechanical obstruction. After the rabbit had been in 
labour for some time, it was chloroformed, and the uterus (uterus 
duplex) fixed. In this way the existence of a lower uterine seg- 
ment was definitely demonstrated. [Fig. 2 (a) and (b).] 

In the dog, Rudolph and Ivy have pointed out that the corpus 
uteri, or the lower fused portion of the uterus, is physiologically 
homologous to the lower uterine segment of the human uterus. 
In addition, the junction of the horns with the corpus uteri mani- 
fests sphincteric properties and was called the fundal ring or 
sphincter. This ring or sphincter was suggested as being homo- 
logous to the contraction ring of Schroeder, or the physiologic 
retraction ring of Barbour and Lusk. 

In the monkey, Ivy, Hartman and Koff suggested that the 
junction of the upper and the lower uterine sergments was homo- 
logous to the fundal sphincters of the uterine horns of the dog 
fused into one. After pituitrin they observed an hour-glass con- 
striction at this junction. 

The author has studied the pregnant bicornute uterus of the 
sheep. The fertilized ovum nidates in one of the cornua and on 
developing extends into the corpus uteri, so that at term one 
observes a corporo-cornual uterus with the non-gravid horn 
hypertrophied, but empty. The fundal ring or sphincter is not 
visible in the gravid portion of the uterus, but is definitely evident 
at the junction of the non-gravid horn with the corpus uteri. This 
fundal ring or sphincter is contracted and the horn so folded as to 
prevent any part of the foetus from entering the non-gravid horn. 
On gross examination of such a gravid uterus, one observes a 
uterus that closely resembles the gravid human uterus in form. 
With the onset of labour the gravid horn undergoes retraction of 
its cornual portion and thinning of its corporo-uterine portion, and 
the fundal ring or sphincter of the corporo-cornual junction be- 
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Fic. 2 (a). This photograph shows the cervical orifices of a rabbit in 
which the vaginal outlet was mechanically obstructed for the purpose of 
bringing out the lower uterine segment. The specimen was hardened, the 
vagina incised longitudinally to render possible the photograph of the 
cervical orifices. B is the cervix with its lip, and A is the site of the 
retracting ring. 
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Fic. 2 (b). This figure shows one of the uteri of the rabbit [see Fig. 2 (a)] 
opened longitudinally, exposing the physiologic retraction ring, or site A, 
and the cervical lip, B. 
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comes evident and is homologous to the physiologic, retraction 
ring. 

Thus, from a comparative viewpoint intra-uterine rings 
should more likely occur at the two forementioned levels. 


AT Various LEVELS IN THE UPPER UTERINE SEGMENT. 


In pluriparous animals the ampullae, containing the foetis, 
are separated by a constriction ring or zone, whose musculature 
manifests motor properties in certain particulars different from 
the musculature of the ampullae (Rudolph and Ivy). The post- 
partum horns of the dog are definitely divided into segments, 
which are only manifested when the uterus is opened. Bumm* 
presented a specimen of a post-partum human uterus, which 
is interesting in this connexion. This specimen was normally re- 
tracted, but in addition the upper portion was divided into three 
zones by intra-uterine rings. The intra-uterine ring above the 
internal os appears to be at the junction of the upper and the 
lower uterine segments and I take it as being the physiologic 
retraction ring; the other two are located above in the upper 
uterine segment. This specimen resembles the post-partum horn 
of a dog which contained three foetiis (Fig. 3). It is, therefore, 
tempting to explain such a specimen on the basis of the compara- 
tive physiology just referred to, as well as the occurrence of all 
constriction rings which appear in the upper uterine segment. 
However, it has not been shown that a selective placement 
of ova actually occurs in pluriparous animals, or that the 
interampullary constriction rings or zones are physiologically 
predetermined rings or zones, although there is some supporting 
evidence.*” Until selective placement of ova has been demon- 
strated, the foregoing explanation is entirely hypothetical. 

An analysis of the clinical reports of constriction ring dystocia. 
—The most important consideration of constriction ring dystocia 
is the differentiation between a constriction ring and a pathologic 
retraction ring, or the ring of Bandl. An intra-uterine ring com- 
plicating labour has been designed as being due to a contraction 
of the ring of Bandl by Cheron,”* Markowitch,”” Demelin,”* 
Williams,*® and Harper.*® These authors, howev:r, had no 
evidence indicating that they were dealing with a true ring of 
Band other than the fact that they palpated a ring. They 
did not differentiate between a mechanical or a functional dis- 
turbance. The proposed outline submitted above, which is simply 
an extension of Clifford White’s, clearly indicates the differentia- 
tion on clinical grounds. 
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Fic. 3. Bumm and Blumreich’s post-partum uterus. 
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Location of the constriction ring. The location of a constric- 
tion ring on clinical examination may be indicated in several 
different ways, such as the location of the ring in respect to the 
foetus, to the symphysis pubis, or to the external os.. The only 
absolute method is that of section by postmortem or biopsy. 
This, of course, applies only to non-reversible rings. 

Two hundred and seventy-two cases of constriction ring 
dystocia (my own 21 cases and those from the literature) have 
been studied to determine the frequency of the location of the 
ring in respect of the foetus and the symphysis pubis. The results 
are given in the following table: 


(a) Palpable internally in 248, or gt per cent. 
1. Around the foetal neck, behind the symphysis pubis, in 
186, or 75 per cent, 
2. Around the body of the foetus, above the symphysis pubis, 
in 39, Or 14 per cent. 
3. Forelying, behind the symphysis pubis, in 23, or 9 per cent. 
(b) Palpable externally, above the symphysis pubis, in 24, or g per cent. 


The statistics show that 75 per cent of the constriction rings 
are located in the region of the foetal neck and possibly more 
behind the symphysis pubis. This raises the question, what 
uterine structure behind the symphysis pubis is concerned? Is 
it the cervical sphincter, internal or external os, or the physio- 
logic retraction ring or zone? White’s, Phillips’s, and Hannah’s 
and Massey’s specimens show the permanent constriction ring 
at its lower level to correspond to the region of the internal os. 
A comparison of these specimens with the specimens of Bumm 
and Blumreich*' and Holland*® introduces the question of the 
origin of the lower uterine segment. It should be realized that 
these two specimens initiated the polemic on the origin of the 
lower uterine segment since all the other frozen sections 
favoured the view that the lower uterine segment was composed 
of both the cervix and the lower portion of the body of the uterus. 
Since this question is not generally considered to be established 
at this time, the questions asked above cannot be satisfactorily 
answered. If the origin of the lower uterine segment were 
settled, if we knew what happened to the internal os, or if we 
knew that there is a cervical sphincter in the human uterus, the 
above questions could readily be answered. For this discussion, 
we shall assume, first, that the physiologic retraction ring at the 
onset of labour is found at the level of the superior border of the 
symphysis pubis, where I have observed it during the perform- 
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ance of elective Caesarean section and where it has been observed 
by Smyly®*, Lahs**, and Reynolds’’, and second, that at the 
onset of and during the normal second stage of labour the physio- 
logic retraction ring rises, so that it is six to eight centimetres 
above the symphysis pubis. 

It is established that a constriction ring may complicate either 
the first or the second stage of labour. In my series, the con- 
striction ring was found from seven to eight centimetres above 
the external os, behind the symphysis pubis, in both the first and 
the second stage of labour, or at at the site at which 76 per cent 
of rings are found. It is, therefore, necessary to explain such 
an observation. 

Since the constriction ring is usually located seven to eight 
centimetres above the external os and behind the symphysis 
pubis, we must assume that the ring in question is either a spasm 
or transverse shortening of the musculature in the lower portion 
of the lower uterine segment and should not be confounded with 
the physiologic retraction ring. From the evidence presented, 
the frequent designation of a contraction of the ring of Band is 
not tenable. On the basis of comparative obstetrics the physio- 
logic retraction ring may manifest an annular constriction; but 
when this occurs it should be manifest either externally or intern- 
ally above the superior border of the symphysis pubis in the 
latter part of the first and in the second stage of labour. Further, 
we have no evidence from frozen sections or from living patho- 
logy, observed during the performance of Caesarean sections, 
showing that the pathologic retraction ring, or the ring of Bandl, 
can occur during the first stage of labour, but we have indisput- 
able evidence that constriction rings do occur during the first 
stage of labour. A pathologic retraction ring does occur, how- 
ever, in mechanically obstructed labour. It is possible that in 
some cases constriction ring dystocia, the site of the physiologic 
retraction ring does not rise normally, either as a consequence 
of the absence of lightening or of normal contractions of the first 
stage of labour, and at this abnormally low position manifests 
a circular constriction. This is entirely hypothetical. In the light 
of present knowledge when a constriction ring is present behind 
the symphysis pubis it is not at the level of the physiologic retrac- 
tion ring; and therefore it is not a ring of Bandl on two counts, 
namely, position in the uterus and aetiology. When constriction 
rings occur above the symphysis pubis, externally and intern- 
ally, they may be due to a constriction of the physiologic retrac- 
tion, or of different levels of the upper uterine segment. 
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We must tentatively agree with White’ and Williamson* 
that rings behind the symphysis pubis are due to constriction 
of the circular muscle fibres in the lower pole of the uterus. 
Clinical experience has demonstrated to us that the external and 
internal os frequently manifest the ability to contract or constrict 
after some cervical dilatation. The anatomy of the permanent 
constriction ring shows that it is located in the region of the in- 
ternal os or in the region that is probably homologous to the 
cervical sphincter in the dog and the monkey. Géilliatt** has pre- 
sented very important evidence indicating that the constriction 
ring is not located at the level of the physiologic retraction ring. 
In his 14 cases of constriction ring dystocia, in which Caesarean 
section was performed, he found the ring in question was not at 
the junction of the upper and the lower uterine segments, but 
about one inch below. That the constriction ring is at or near 
the internal os is the opinion of Duncan,*’ Kehrer,** Veit,** 
Berkeley ,*® Polak,*t and Barbour.’’ Thus, it appears to be pro- 
bable that if the human uterus does not normally possess a 
cervical sphincter, the occurrence of constriction rings behind the 
symphysis pubis may represent, at least, an atavistic tendency 
in that direction. 


THE CONSEQUENCES OF CONSTRICTION RING 


Prolonged labour. A constriction ring may occur during the 
first or the second stage of labour. In my series of 21 cases the 
diagnosis was made in 12, or 57 per cent, during the first stage. 
Of the cases in the literature at least 23 per cent were diagnosed 
during the first stage. The actual percentage cannot be deter- 
mined. 

The first stage is prolonged, because the constriction ring 
brings about the inco-ordination of the polarity of the uterus, in 
which event retraction of the upper uterine segment is arrested. 
The formation of the lower uterine segment is either arrested, or 
the lower segment remains in the final phase of lightening,** or 
tetam uteri may occur. After different intervals of time the 
constriction ring either relaxes or the longitudinal muscle fibres 
of the uterus overcome the effect of the constriction ring, and 
the second stage is reached. The failure of uterine contractions 
to cause progress in cervical dilatation means either false uterine 
contractions or hampered uterine contractions. 

With the onset of the second stage of labour the constriction 
ring may persist or it may relax. If the constriction ring persists, 
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it causes an arrest in the physiologic changes in the uterus, so 
that the uterine contractions are non-effective. 


No rupture of the uterus in constriction ring dystocia per se. 
White’ has pointed out a very important clinical concept per- 
taining to the clinical significance of a constriction ring, namely, 
that the uterus will not rupture irrespective of the number of 
hours in the first or second stage of labour, if the labour is not 
otherwise complicated. I agree with White on the basis of clinical 
experience and physiologic considerations. When the constriction 
ring relaxes and co-ordination of the uterus takes place, the 
uterus will function normally, and a normal mechanism of 
labour with either a spontaneous delivery or a forceps delivery 
will occur. The uterus will not rupture unless it is complicated 
by some factor which will cause pressure necrosis of the uterus. 


In the collected cases, we find 10 (2.6 per cent) cases of 
rupture of the uterus with a maternal mortality of four (40 per 
cent) and a foetal mortality of 10 of 11 foetiis (gr per cent) (one 
case of twins). Traumatic rupture of the uterus occurred in nine 
cases, and only one case ruptured spontaneously. This spon- 
taneous rupture of the uterus occurred on my service at the 
Cook County Hospital. The constriction ring was associated 
with a Naegele’s obliquity. A multipara in labour with 
dilatation of eight centimetres showed an external palpable ring 
about three centimetres below the umbilicus. The foetal head 
was high and the membranes were intact. The uterine segment 
above the ring was firm, and below the ring the lower segment 
was ballooned-out and markedly less firm than the upper seg- 
ment. The diagnosis of a right occipito-anterior presentation 
and of constriction ring dystocia was made. The treatment was 
expectant until the second stage would have been reached. Four 
hours after the last examination the patient had a sudden severe 
abdominal pain and was in shock; on rectal examination the 
presenting part could not be palpated. A diagnosis of rupture of 
the uterus with the foetus in the abdomen was made. Porro’s 
Caesarean section was performed. The anterior uterine wall re- 
lated to the symphysis pubis was found to have a ragged trans- 
verse tear with the foetus in the abdomen. Examination of the 
child revealed an anterior asynclitism. This rupture of the uterus 
occurred in the first stage of labour, and I believe that it was 
due to pressure necrosis caused by the asynclitism, and not due 
to the constriction ring dystocia. 


Recently, we had a similar case in our service in which, while 
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preparing the patient for Caesarean section, the abdominal con- 
figuration suddenly changed and precipitate labour occurred. 


AETIOLOGY 


My experience with constriction ring dystocia and a compre- 
hensive review of the literature has not enlightened me in regard 
to the existence of a clear-cut predisposing factor, or factors, 
which accounts for this complication of labour. It is a disturb- 
ance of the physiology of the uterus in labour of unknown cause. 
The literature has been studied relative to the following factors: 


I. Age was given in 204 patients as follows: 


16 to 21 years in 30, or 15 per cent. 
22 to 27 years in 60, or 29 per cent. 
28 to 33 years in 60, or 29 per cent. 
34 to 39 years in 39, or 19 per cent. 
40 to 45 years in 18, or 9g per cent. 


2. Parity was given in 300 patients as follows: 


I-para ... ... in 159, or 53 per cent. 
2-para ...  ... im 40, Or 14 per cent. 
3-para ....... in 32, Or 11 per cent. 
4-para ....... in 22, or 8 per cent. 
S-pafa ... ... mM Dk, or: 4 per cent. 
6-para ... ... im II, Or 4 per cent. 
Tepata ..5 «52, WA .§) OL. 2 percent. 
8-para... ... in 3, Or 1 per cent. 
Q-para ....... in 6, or 2 per cent. 
tr to r4-para........ in 41, or 4 per cent. 


3. Rupture of the membranes has been emphasized in a 
number of reports as a predisposing factor. In 173 patients, the 
findings are as follows: 


Ruptured early ....... in 95, or 55 per cent. 
Ruptured late ss) owe QO, OF 527 iper: cenit, 
Membranes intact ... .... in 19, or 11 per cent. 
Ruptured artificially <o« AD 03, OF 7 per cent. 


From these statistics and my own experience, I do not believe 
that rupture of the membranes, early or late, is a factor in either 
the formation of the ring or the prolonged labour. 


4. Bags. I have used no bags in my series. Since bags were 
used in II, or 3 per cent, of the 371 cases reported, I do not 
believe that this factor need be seriously considered as a causa- 
tive factor in constriction ring dystocia. 


5. Malposition and malpresentation. In my series all were 
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vertex presentations with the head in the pelvic cavity. The 
statistics of the collected cases are as follows in 323 cases: 


Vertex ous avs tistoee,:s ME 2G, OP” SE per cont. 
Breech ia kes est a 2G OR “SS ee Came, 
Transverse lie ... ... in 18, or 6 per cent. 
POG: ica ace aes. eed OE... aepericent. 
Brow... 2. <<» «» WM 5, OF 3.5 per cent. 


From these statistics, I do not believe that the presence of a 
malposition or a malpresentation can be considered as a predis- 
posing factor. 

6. Drugs. Oxytocics in my opinion are contra-indicated 
during the first and the second stages of labour. In my series 
no oxytocics were used. In the collected cases oxytocics were 
used in 21 cases. Pituitrin was used in 16 cases as follows: In 
the first stage of labour, in 10 cases with a maternal mortality of 
one, or 10 per cent, and a foetal mortality of six, or 60 per cent; 
in the second stage, in six cases with a maternal mortality of two, 
or 33 per cent, and a foetal mortality of two, or 33 per cent. 
Ergot was used in five cases, with a foetal mortality of four, or 
80 per cent. Since only 21 cases received an oxytocic during 
labour, we need not consider it as an important predisposing 
factor. When a constriction ring dystocia is present an oxytocic 
would intensify the constriction. The mortality statistics are im- 
portant in pointing out the danger of an oxytocic during the first 
or the second stage of labour. 

7. Intra-uterine manipulation. In my series no intra-uterine 
manipulations were made, except for the purpose of diagnosis 
of the cause of the delay in the labour. The time of occurrence 
of the constriction ring is only subject to speculation. From 318 
cases reviewed, the stage of labour when interference was in- 
stituted is as follows: 


First stage ... .... .... im 81, Or 25 per cent. 
Second stage ws, «& M299, OF 95 per cent. 


We note that 25 per cent were interfered with during the first 
stage for the indication to deliver on account of either the mother 
or the child. After studying these cases it would appear to the 
author that the constriction ring dystocia per se was present in 
every instance before the intra-uterine examination. Bag in- 
duction was used in only five cases, so we can rule it out as an 
important predisposing factor. 

To-day, in prolonged labour, I make a speculative diagnosis 
of constriction ring dystocia. In some cases when the cervical 
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dilatation is about seven or eight centimetres, an absolute diag- 
nosis of constriction ring dystocia is made by intra-uterine 
examination under light anaesthesia. I am convinced that the 
examination for an absolute diagnosis has not caused a constric- 
tion ring. In view of our general obstetric experience with intra- 
uterine manipulations with no evidence of a constriction ring, I 
doubt if this type of intra-uterine examination is a predisposing 
factor. 

8. A disturbance of the physiology of the uterus, or a 
localized increased irnitability of the uterus is probably the cause 
of the (inco-ordination) annular spasm of the circular muscle 
fibres at different levels and an inhibition of the longitudinal 
muscle fibres (see ‘‘ Pathology ’’). 

Rudolph and Ivy" have studied the physiology of the 
uterus in lower animals and could not determine whether the 
regulatory mechanism of the uterus was due to a myogenic or a 
myoneurogenic structure. Langley,** Schroeder,’ Harper,** and 
Rucker *° consider the uterine disturbance to be neurogenic in 
nature. Rucker’s demonstration of the value of epinephrine in 
some cases increases the probability that uterine dysfunction is 
neurogenic. However, since epinephrine does not relax all rings, 
the dysfunction in some cases is probably myogenic. 

9g. The onset of labour is not different from any uncom- 
plicated labour. Of the collected cases 270 gave the onset of 
labour as follows: 


At elm cc sk ses Ses 252, OF G4 (pOr Cont. 
32 te s4weeks... ... .. «s. 3 “32, OF @ per cent. 
Overdue... ane oe ae “> MM 4, OF 1 ‘percent. 
Abortion at 4 months eee: ee 


Premature labour at 6% months in 1 


PATHOLOGY 


Clinical pathology. Annular uterine rings are found in 
obstructed and non-obstructed labour. 

Obstructed labour. The ring of mechanically obstructed 
labour is due to cephalo-pelvic disproportion, malposition, and 
malpresentation. They become visible and palpable by abdo- 
minal examination only after the parturient has been for some 
hours in the second stage of labour. This type of ring is known 
as the ring of Bandl or a “‘ pathologic retraction ring.”’ 

Non-obstructed labour. The rings of the non-mechanically 
obstructed labour are usually found in normal cephalo-pelvic 
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relation, position, and presentation, during the first and the 
second stage of labour, although cases of mechanical dystocia 
may be complicated by a constriction ring during the first stage 
of labour. These rings are divided into the spasmodic and the 
permanent constriction rings. 

The spasmodic constriction ring is demonstrated by inspec- 
tion and palpation of the abdominal wall and by intra-uterine 
palpation. When the ring is visible, a transverse sulcus may be 
observed running across or involving only one-half of the abdo- 
men at different levels above and below the umbilicus; it is 
usually stationary. In come cases the uterus below the ring is 
ballooned-out, giving the uterus an hour-glass configuration. By 
palpation the sulcus is felt as a depression ; it gives the impression 
of being a firm, band-like annular ring. The uterus above the 
ring may manifest normal tone, or varying degrees of tetany 
during labour; the uterus below the ring may manifest normal 
tone, or may be atonic, irrespective of the presence of tetany 
in the upper portion of the uterus. I have not observed pro- 
minence of the round ligaments. 

For the absolute diagnosis of intra-uterine rings, an intra- 
uterine examination must be made during the first, second, or 
third stage of labour. First stage of labour: on introducing the 
hand into the uterus the first thing that we encounter is the 
external os which is more or less relaxed allowing the hand to be 
passed upward between the foetal head and the lateral wall of 
the uterus without pushing the head upward. When the ring is 
in the region of the foetal neck, it is found that the lateral wall 
of the uterus tapers upward and inward. After palpation of one 
portion of the ring and the uterine wall below the ring, we note 
by sweeping the hand around the uterus below the ring that the 
segment of the uterus below the ring is funnel-shaped. The ring 
varies in consistence from a slightly firm structure to a cartilagin- 
ous structure. The ring may be firmly contracted about the foetal 
neck or may only extend inward a few centimetres beyond the 
acromium processes, 

Anatomic pathology. Permanent constriction rings are re- 
ported in the literature by White, Phillips, Hannah and Massey, 
Carson, and Michaels. I have had no experience with permanent 
constriction rings, but through the courtesy of White, Phillips, 
and Hannah and Massey, who have sent me a portion of their 
specimens, I have been able to study these rings grossly and 
histologically. 

Gross anatomic pathology. White and Phillips sent me 
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longitudinal strips of their specimens. White’s specimen was 
secured by a panhysterectomy in the second stage of labour. 
This renders it of great value for comparison with frozen sections 
of the second stage of labour. The ring is about 45 millimetres 
in width and 15 millimetres thick, its lower border being 39 milli- 
metres above the external os. The thickness of the uterine wall 
below the ring is four millimetres and above is six millimetres. 
The thickness of the fundus uteri is nine millimetres and that of 
the placental site is seven millimetres. The lower level of the ring 
appears to be located at the level of the internal os. Phillips’s 
specimen was secured post-mortem, the cervical dilatation being 
not quite one-half. The width of the ring is 30 millimetres. Its 
thickness is not as regular as in White’s specimen. The ring at 
its lower level is 17.5 millimetres thick and at its upper limit is 
seven millimetres thick. The uterine wall is four millimetres thick 
above and below the ring (Fig. 4). 

The specimen of White may be compared to the analogous 
normal second stage specimen of Barbour and Webster ** in 
regard to the thickness of the uterine walls and the correlated 
physiological changes. The thickness of the uterine walls in Bar- 
bour’s and Webster’s specimen is as follows: the fundus uteri, 
10 millimetres; the upper segment anteriorly, 7.5 millimetres, 
and posteriorly 12.5 millimetres; the placental site, 5 milli- 
metres, and below the physiologic retraction ring, 2.5 milli- 
metres. On comparing the two specimens, we note that retraction 
is marked above the constriction ring in White’s specimen, and 
above the physiologic retraction ring in Barbour’s and Webster’s 
specimen. The upper uterine portions of both specimens are 
similarly thickened or retracted, and they were both secured 
during the second stage of labour. This raises the question: Are 
both the longitudinal and transverse muscle fibres involved in 
the production of the ring, or is the permanent constriction ring 
due to a localized zonular retraction, because in normal retrac- 
tion both the longitudinal and the circular muscle fibres are alike 
involved? Histological studies were made to ascertain if some 
light might be thrown on the condition of the muscle fibres in the 
ring (Fig. 4). 

Histologic pathology. In order to study the changes in the 
musculature the upper uterine segment of the normal post- 
partum uterus was used as the control. The appearance of the 
musculature of the permanent constriction ring and portions 
above and below the ring, was compared with the control. The 
control specimens were secured from uteri removed by Porro’s 
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Fic. 4. A, White’s specimen. B, Phillips’s specimen. C, Barbour’s and 
Webster’s specimen. F.U., fundus uteri. P.C., placental site. P.R.R., 
physiologic retraction ring. C.R., constriction ring. A.C.R., above 
constriction ring. B.C.R., below constriction ring. U.U.S., upper uterine 
segment. L.U.S., lower uterine segment. O.I., internal os. O.E., external 
os. P., placenta. 
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Caesarean section, only those being used which were normally 
contracted and retracted. The sections were taken from the 
fundus uteri. The observations consisted of a rough microscopic 
estimation of the size and the arrangement of the longitudinal 
and the transverse muscle fibres. The longitudinal muscle fibres 
in the control were short and thick, and manifested a tortuous 
arrangement, i.e. retraction. The transverse muscle fibres were 
short and thick. 

The sections show a marked difference between the number 
of the longitudinal and transverse muscle fibres in the control 
sections and the sections from the permanent constriction rings. 
The transverse muscle fibres are markedly more numerous and 
thicker than those found in the control sections. The longitudinal 
muscle fibres are definitely less numerous and show only a 
moderate degree of tortuosity, and are not as short and thick as 
those found in the control sections. The arteries in the ring are 
collapsed; their lumina are obliterated. The veins of various 
sizes are patent. The sections taken above and below the per- 
manent constriction ring show a marked difference in size and ar- 
rangement of the fibres when compared with the control sections. 
The longitudinal muscle fibres are less than one-half in thickness 
and twice as long as those in the control sections, and manifest 
no evidence of tortuosity. The transverse muscle fibres are about 
one-half the thickness of those in the control sections. 

These examinations show that at the site of the permanent 
constriction ring the transverse muscle fibres are responsible for 
the ring formation; the longitudinal muscle fibres are not con- 
tracted or retracted. This rough microscopic examination shows 
that if a permanent constriction ring is due to localized zonular 
retraction only the circular or transverse muscle fibres are 
involved. If this were true it would be an odd physiologic 
phenomenon. A study of the response of freshly excised strips 
taken from a permanent constriction ring to drugs and inorganic 
ions should be made, because the results may indicate the 
physiological state (retraction, rigor, or some form of con- 
tracture) of the muscle fibres in the ring. That a permanent 
constriction ring is not due to spasm is indicated by the fact that 
it persists after death or hysterectomy. 

Because a constriction ring does not relax after epinephrine 
does not mean that the element of spasm is not present. Hannah 
and Massey’s'* permanent constriction ring did not respond to 
epinephrine. But I have had four cases in which epinephrine 
was given and the constriction ring did not relax, and later, 
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after conservative management, the ring relaxed, and delivery 
occurred spontaneously or with low forceps. 

Mechanism of labour. When the constriction ring is in spasm 
the movements of the passenger are arrested. The constriction 
ring does not rise irrespective of the duration of the labour, but 
maintains a stationary position. The more essential points per- 
taining to the mechanism of labour when the ring complicates 
the first and the second stage labour are as follows: 

The first stage. The foetal head may be in an attitude of 
either flexion or deflexion. Since the movement of descent does 
not occur during a normal first stage, the station of the foetal 
head has no diagnostic significance in this stage of labour. With 
a normal cephalo-pelvic relation the foetal head will be found 
loose in the pelvic cavity, because of the uterine dysfunction 
caused by the constriction ring. The constriction ring prevents 
the presenting part from coming into firm contact with the lower 
pole of the uterus. As indicated in one of the cases, complete 
dilatation of the cervix may occur in the presence of a ring about 
the foetal neck, but the cervical dilatation occurred at a slow 
rate. 

The second stage. When the constriction ring persists or 
occurs after complete dilatation of the cervix the effectiveness of 
the uterine contractions in causing descent is markedly impaired 
and usually descent does not occur at all. Of course, internal 
rotation does not occur. As indicated above, the uterus will not 
spontaneously rupture during the second stage of labour irrespec- 
tive of the number of hours of labour, unless the labour is other- 
wise complicated so that an ischaemic necrosis results. When 
the constriction ring relaxes, or rather the uterus begins to 
function normally, the normal physiology of the uterus effects a 
normal mechanism of labour, 

Diagnosis. In the presence of prolonged labour and in the 
absence of other causes of prolonged labour, my experience has 
taught me to make a speculative diagnosis of constriction ring 
dystocia, and the labour is so managed. The absolute diagnosis 
can only be made by an intra-uterine examination and the palpa- 
tion of the constriction ring. This may account for the fact that 
I have seen only 21 cases. 

My criterion for a constriction ring dystocia is a prolonged 
labour with a normal cephalo-pelvic relation and a normal 
position and presentation in either the first or the second stage, 
other possibilities being ruled out. The diagnosis of the cephalo- 
pelvic relation and the position and presentation should be made 
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during prenatal supervision and confirmed as soon as possible 
after the onset of labour in order to be prepared to manage a 
mechanical dystocia. 

The diagnosis consists in the evaluation of the following 
observations : 

1. Prolonged labour. 

2. The uterine contractions which vary in frequency, inten- 
sity, and duration. The uterus may manifest tetany of the upper 
and the lower segment, or tetany in the upper segment, and atonia 
in the lower segment during the first or the second stages. In such 
an instance a speculative or an absolute diagnosis of constriction 
ring dystocia will prevent hasty interference. 

3. Nochange in the station of the presenting part, associated 
with a looseness of the foetal head in the pelvic cavity during the 
second stage of labour, has been pathognomonic in my ex- 
perience. 

4. The laxity of the cervix during a uterine contraction. 
The laxity of the cervix and the lower pole of the uterus is very 
characteristic, and at times pathognomonic of a complicating 
constriction ring dystocia. During a uterine contraction the 
external os does not contract or become tense as during a normal 
uterine contraction when a constriction ring is manifested during 
a prolonged labour with a persisting cervical dilatation of seven 
to eight centimetres and when an intra-uterine examination is 
made, it is noted that the hand can be easily passed through the 
external os during a uterine contraction. This phenomenon I have 
found present in all of my cases during the first stage of labour. 

During a uterine contraction palpation demonstrates a 
flaccidity of the lower pole of the uterus which coincides with 
the relative atonic stage of the cervix. When a constriction ring 
is located above the foetal neck, I have found the uterine wall 
from the ring to the external os to be relatively atonic in either 
the first or second stage of labour. 

5. Exhaustion is frequently stressed as a complication of 
prolonged labour. The author is firmly convinced that ex- 
haustion is most often due to improper management of the par- 
turient. If the parturient is properly managed exhaustion will 
not be a factor of much account in either the morbidity or mor- 
tality of the mother. I believe puerperal sepsis and shock are 
much more likely to occur if the parturient is permitted to be- 
come exhausted by improper management. 

6. The diagnosis of mechanical dystocia is made during the 
prenatal supervision; during labour it may be complicated by 
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a constriction ring dystocia; so, care must be exercised in the 
diagnosis. Mechanical dystocia is, apparently, neither an active 
nor a predisposing factor in constriction ring dystocia, because 
the constriction ring is evidently a primary functional disturbance 
of the uterus. 

Prognosis. A review of the collected cases demonstrates the 
seriousness of a constriction ring dystocia. . The maternal mor- 
tality of the 371 cases is 54 deaths, or 15 per cent. The causes of 
death are as follows: 


(1) Shock and exhaustion ... in 28, or 52 per cent. 
CA SOMME acs ees GS in II, Or 20 per cent. 
(3) Ruptured uterus... .... in 6, or 11 per cent. 
(4) Porro Caesarean section ... in 5, or 9g per cent. 
(5) Eclampsia wee wwe, ues, HD 2)0F gepercent 
(6) Lobar pneumonia ....... in 2, Or 4 per cent. 


The foetal mortality of the 378 children is 172 deaths, or 46 
per cent. In view of the operative difficulties of those who 
survived, we may speculate on the number of permanent 
disabilities. 

My series of 21 cases demonstrates the seriousness of con- 
striction ring dystocia. The maternal mortality was two, or 9.5 
per cent; the foetal mortality was six, or 24 per cent. These 
cases represent private practice and those seen in consultation. 
The maternal death in one instance was due to shock. The foetal 
head was plus three and attempted delivery with the forceps had 
failed. Because of foetal distress version and extraction were 
performed, a live child being obtained. The mother went into 
shock and died in nine hours, in spite of treatment. In the other 
instance, a prolonged labour of 64 hours with a moderate degree 
of exhaustion occurred in which delivery seemed to be indicated. 
The foetal head was plus two and forceps failed. Intra-uterine 
examination revealed the ring encircling the foetal neck. 
Epinephrine, minims ro, and again minims 5, was given hypo- 
dermically ; Willett’s continuous traction was then instituted. The 
child was born dead and the mother went into shock and died 
within one hour. These two cases demonstrate the seriousness 
of constriction ring dystocia and, in retrospect, I believe that 
conservative treatment would have probably saved the lives of 
those mothers. 

I believe my foetal mortality is too high; but in three cases 
the foetal deaths were unavoidable. One occurred in the second 
stage; the head was high, with spontaneous rupture of the mem- 
branes, prolapsed cord, and a quick cessation of pulsation; 
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version and extraction being contra-indicated, the labour was 
treated expectantly, and in about one half-hour delivery occurred 
spontaneously. The second occurred following a severe haemor- 
rhage from an episiotomy, which necessitated a blood trans- 
fusion. The third occurred in a case of mismanagement in 
which, when the head had descended low into the pelvic cavity 
with foetal distress, the attending physician failed to deliver with 
forceps and awaited spontaneous delivery, which occurred three 
hours later. 

In the light of my experience, I believe the prognosis for the 
mother and child can be markedly improved by a more con- 
servative management of constriction ring dystocia. In 371 
cases reported operative procedures were resorted to in 97 per 
cent of cases; in the remainder we note that failed forceps 
or contemplated Caesarean section was followed by expectant 
treatment in which a spontaneous delivery or an easy low for- 
ceps operation occurred. I have managed patients with pro- 
longed labour on a speculative diagnosis with conservative 
management with gratifying results, which is my practice to-day. 
Therefore, I believe that with conservative management the 
maternal mortality should be about two per cent and the foetal 
mortality about 15 per cent. 


REPORT OF CASES. 


My experience consists of 21 cases in which an absolute 
diagnosis of constriction ring dystocia was made. Case 1 is 
typical of three cases which were managed by version and ex- 
traction, and with excellent results. Case 2 is typical of the 
management of the balance of the series. 


Case 1. Mrs. M. L., primipara, aged 25 years. The paltient was seen 
through the courtesy of Dr. M. I. Ingram on June 2oth, 1935. The first stage 
of labour lasted for 20 hours. After two hours in the second stage with 
uterine contractions every three to five minutes the presenting part made 
no progress in descent. 

Examination. The patient was in good physical condition. The 
abdominal findings were normal. Cervical dilatation was complete with the 
foetal head at plus one. It was noted that the foetal head was loose in the 
pelvic cavity, but at this time it was of no significance. A diagnosis of left 
occipito-posterior presentation was made, with second stage uterine dysfunc- 
tion. The forceps was applied, but on moderate traction the head made no 
progress. The forceps was removed and the diagnosis confirmed. The 
forceps was reapplied with the same result, but a feeling that something 
above was preventing the foetal head from descending. The forceps was 
removed and an intra-uterine examination was made which disclosed a 
constriction ring holding the tips of the shoulders. The ring was about 
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eight centimetres above the external os and behind the symphysis pubis. 
The examination gave the impression that version and extraction were 
possible. This was easily accomplished, with a live female child weighing 
7% pounds. The third stage of labour was normal. The post-partum course 
was normal and the mother and child left the hospital on the tenth day. 


CasE 2. Mrs. R.B., a Negress, aged 22 years, primipara. The history was 
not of any importance. The last menstruation began on April 2oth, 1934; 
labour being expected on January 27th, 1935. The prenatal course was 
normal. Labour began on January goth, 1935, at 1op.m. The patient 
entered the Cook County Hospital on January roth, at 11.40 p.m. 

Examination. The general condition was good; the pulse-rate was 84, the 
temperature 99.2°F., the blood pressure 136/80. The membranes had rup- 
tured. The foetal heart-rate was 140, and the quality good. Inspection and 
palpation of the uterus were normal. The uterine contractions were irregular 
and weak. The cervical dilatation was three centimetres. A diagnosis of left 
occipito-anterior presentation was made, and the foetal head was at zero. 

On January roth, 11 a.m., the general condition was good. On vaginal 
examination the cervix was found to be thick and dilated three centimetres. 
The station was plus one or two. The foetal heart-rate was 140 and the 
quality good. 

On January 11th, at 9 a.m. the clinical findings were unchanged, but 
acetone bodies were present in the urine. The medical regime for exhaustion 
was ordered. At 4 p.m. the pulse-rate was 104 and the temperature ror°F. 
The patient’s general condition was good. She was given morphine, scopola- 
mine, intravenous glucose, and normal saline. 

At 11.50 p.m. the patient was showing the effect of the prolonged labour. 
It was difficult to get her to take food and water. On vaginal examination 
the cervix was felt to be thick and dilated six centimetres. The pains were 
irregular and weak. During a uterine contraction it was noted that the 
cervix hung loosely. The foetal head was loose and could be rocked from 
side to side. Ether anaesthesia was given and an intra-uterine examination 
disclosed a ring around the foetal neck which was about eight centimetres 
from the external os. The foetal head showed no caput succedaneum. With 
the hand in contact with the constriction ring, 10 minims of epinephrine were 
given hypodermically. It was noted that the ring relaxed slightly after five 
minutes. The presentation was a left occipito-anterior complicated by con- 
striction ring dystocia. Expectant treatment was advised until the second 
stage should be reached, and some descent of the foetal head observed be- 
fore any attempt be made to deliver. Morphine, scopolamine, intravenous 
glucose, and normal saline. were given. 

On January 12th, at 4 a.m. the uterine contractions were more regular 
and painful. The head was visible at the introitus during a uterine con- 
traction. The cervical dilatation was six centimetres. The foetal heart-rate 
was 140 and the quality good. Ten minims of epinephrine were given, but 
no cervical changes resulted. 

At 9 a.m. ‘the uterine contractions became regular every two minutes. 

At 10 a.m. the patient’s general condition was good. The uterine con- 
tractions were regular and strong, being associated with bearing down efforts. 
The station of the foetal head was plus ‘three. 

The foetal heart-rate was 140 and of good quality. The patient was 
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being prepared for delivery, when she precipitated a living female child 
weighing 634 pounds. The placenta was delivered, after waiting for 15 
minutes, by expression. A perineal laceration of the first degree occurred. 

Post-partum course. The pulse-rate and temperature were normal until 
January zoth, when the patient had a morning temperature of 102.8°F., 
and a pulse-rate of 108; the evening temperaiture was 103°F., and the pulse- 
rate 120; she had no discomfort and appeared to be in good condition. The 
pulse-rate and temperature became normal the next day. Cervical culture 
showed a haemolytic staphylococcus. A diagnosis of puerperal sepsis, endo- 
metritis (sapraemia), due to infection with a haemolytic staphylococcus, was 
made. 

The mother and child were discharged from the hospital on the twelfth 
day post-partum in good condition. 


TREATMENT. 


The management of constriction ring dystocia is that of a 
prolonged labour. At the present time, due to our lack of know- 
ledge of the cause of the onset of labour and the regulatory 
mechanism of the uterus in labour, our management is empirical. 
The basic principle is to maintain the parturient’s mental and 
physical condition in order to prevent exhaustion until the second 
stage of labour is reached, when we can aid the parturient by 
art, provided the conditions present warrant interference. For 
adequate management it is not necessary to make an absolute 
diagnosis of a complicating constriction ring dystocia during the 
first stage of labour; however, the possibility of a complicating 
constriction ring should be borne in mind for proper manage- 
ment at a later stage of labour. 

Mechanical dystocia will not be considered, although a 
border-line cephalo-pelvic disproportion may be complicated by 
a constriction ring dystocia in either the first or the second stage 
of labour. The management is primarily based on the mechanical 
dystocia, but when a border-line cephalo-pelvic disproportion is 
encountered, and we decide to give the parturient the anatomico- 
physiologic test of labour*’, the constriction ring dystocia will in- 
terfere with the mechanism of expulsion. This condition may 
indicate Caesarean section, because of the uncertainty of our 
ability to bring about relaxation of the constriction ring for the 
conditions necessary for the test of labour. 

The first stage of labour. The treatment may be termed “‘ intel- 
ligent expectancy.’’ The labour is considered to be prolonged at 
18 hours after the onset and when the examination of the cervix, 
which is the barometer of the normal motor activity of the uterus, 
reveals little or no dilatation. This is the time to anticipate exhaus- 
tion. I assume that every pregnant woman has certain prodro- 
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mata of labour which occur at least Io to 12 hours before the 
actual pains result. During this prodromal stage the patient may 
be mentally perturbed and may not partake of the normal amount 
of food or drink. When the patient enters the hospital she is poten- 
tially exhausted. If the labour is of normal duration the state of 
exhaustion will not become manifest; but if the labour should 
continue over 18 hours and if it appears that the labour will re- 
quire Io or more hours, then the state of exhaustion must be anti- 
cipated, and treatment instituted to prevent exhaustion. 

The medical regime of exhaustion. At the end of 18 hours the 
urine is tested for acetone, the test being repeated every 12 hours. 
The diet, soft or liquid, should consist of 3,000 calories of food 
‘rich in carbohydrates, and 2,000 cubic centimetres of water for 
each 24 hours of the labour. The patient should be fed every three 
or four hours. With persuasion the patient will co-operate. The 
patient should receive sufficient sedative to ensure adequate rest 
or sleep. This management will prevent exhaustion as a compli- 
cation of a prolonged labour. 

A negative acetone test throughout a prolonged labour should 
be the criterion for the proper management of a prolonged labour. 
This criterion has been a consoling aid to the author, and has 
prevented the rise of temperature associated with prolonged 
labour, which has been ascribed to so-called intra-partum infec- 
tion. We have had numerous patients after being in labour for 
some time enter our Maternity Service with a raised temperature. 
The presence of a positive acetone test has demonstrated the need 
of food and liquids, which were given by the oral or intravenous 
route. The disappearance of acetone and the subsidence of the 
temperature demonstrated that exhaustion was present and not an 
intra-partum infection. 

The parturient is conservatively managed until the second 
stage is reached, which may require from 24 to 100 hours. How- 
ever, one must be continuously alert and diagnose any complica- 
tion which may endanger the mother or child. The complication 
determines the indication for change in management. 

A review of the reported cases shows that 81, or 25 per cent, 
were interfered with during the first stage of labour; a maternal 
mortality of 10 or 13 per cent, and foetal mortality of 44, or 56 
per cent, resulted. These figures speak against operative interfer- 
ence in the first stage of labour. Some well-known authorities have 
recommended a Duhrssen’s incision and the forceps as a treat- 
ment of constriction ring dystocia. If a constriction ring is present 
the obstacle to overcome is not the cervix, but the ring which is 
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inthe region of the internal os or that of the lower pole of the 
uterus. After a Duhrssen’s incision the constriction ring will still 
obstruct the descent of the body because the shoulders will meet 
the resistance from the ring. In my experience, and that of my 
colleagues, I have seen delivery with the forceps either fail, or be 
very difficult with the delivery of the child, dead or alive, and the 
mother in shock. In some cases handled by Duhrssen’s method, 
the anaesthetic may relax the ring; and an easy forceps delivery 
is the result. But I condemn the Duhrssen method whenever a 
constriction ring is diagnosed in the first stage of labour. If the 
Duhrssen method is contemplated, I should suggest that an intra- 
uterine examination be made before making the cervical incisions 
and that a constriction ring be ruled out. In the reported cases the 
Duhrssen method was used in three cases with a foetal mortality 
of two. In the two cases of foetal death, we note: in one, failed 
forceps followed by expectant treatment, which was followed by 
an easy forceps delivery, but a stillbirth; in the other, failed 
forceps followed by a craniotomy. It is essential to bear in mind 
that, besides the foetal injuries, the trauma inflicted to the con- 
striction ring may be an important factor in inducing shock. 

The second stage of labour. If after two hours in the second 
stage no apparent change in the station of the presenting part has 
occurred an intra-uterine examination may be made in order to 
determine if a constriction ring is present. If the constriction ring 
is found associated with a mechanical obstruction, the dystocia is 
managed as an obstructed labour. Whether or not a constriction 
ring is found in the absence of mechanical obstruction, the labour 
is managed according to the conditions present rather than to 
interfere hysterically on the basis of the false conception that 
operative interference is indicated after a certain number of hours 
in the second stage of labour.*’ The author manages these patients 
conservatively, the premise being that if the mother is supported, 
injury is less likely to occur than if operative interference is em- 
ployed. There is no evidence showing that the uterus will rupture 
spontaneously, irrespective of the number of hours in labour. 
Frequently the functional dystocia will correct itself, and the 
mechanism of labour will proceed normally. If an absolute diag- 
nosis of constriction ring dystocia is made, the management is 
either conservative or operative. The conservative management 
is the safer for the mother on the basis of my experience and a 
study of the literature. 


When to resort to operative interference in prolonged labour 
depends on the conditions governing the indication rather than on 
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the time element of the second stage. When the functional .dys- 
tocia in the second stage is manifested by inertia uteri, operative 
interference at the end of two or more hours yields excellent 
results; but when a constriction ring dystocia is diagnosed, opera- 
tive interference must be very carefully weighed before pro- 
ceeding. 

The conservative management of a constriction ring dystocia 
will be illustrated by citing two cases, in which a speculative 
diagnosis was made during the first stage and an absolute diag- 
nosis was made during the second stage. In the first patient after 
two hours in the second stage a trial of delivery with the forceps 
was made, but on meeting with too much resistance the forceps 
was removed. An intra-uterine examination disclosed a constric- 
tion ring around the foetal neck seven to eight centimetres above 
the external os. The patient was given morphine and scopolamine, 
as indicated, and after 24 hours in the second stage, we obtained 
a spontaneous delivery of a living child with no morbidity to the 
mother during her post-partum period. In the second patient, an 
absolute diagnosis was made after two hours in the second stage. 
Morphine and scopolamine were given as indicated. At the end 
of 18 hours the foetal head had descended from plus one to plus 
three, where it remained for one hour. Then the labour was easily 
terminated by low forceps with a living child and no morbidity 
to the mother. 

If the constriction ring does not relax on waiting or on giving 
morphine and scopolamine, other pharmacologic agents are 
resorted to. 

Anaesthesia is a fundamental requirement in all operative 
procedures, and should give the greatest degree of relaxation of 
the constriction ring. The usual anaesthetic agent is ether, al- 
though I prefer chloroform if it can be properly and safely 
administered. It should be administered to the point of deep sur- 
gical anaesthesia, and at times fairly well prolonged in order to 
secure the maximal effect on the constriction ring. Ethylene, 
nitrous oxide and oxygen, from my experience, do not appear 
to be favourable for the relaxation of the constriction ring. Atro- 
pine and cocaine have been used with no success. Amy] nitrite 
has been used with some success. The value of epinephrine, as 
advocated by Rucker,*® has been demonstrated. Rudolph and 
Ivy," and Ivy, Hartman, and Koff,** demonstrated that it would 
even diminish uterine activity initiated with pituitrin. I have had 
some excellent results by its use, and some failures. My routine 
procedure with epinephrine is as follows: Before the subcutaneous 
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injection of epinephrine, the hand is introduced into the uterus, so 
that the dorsal aspect of some of the fingers is in contact with 
some portion of the constriction ring. Ten minims of epinephrine 
are injected. I wait a few minutes to determine the effect on the 
constriction ring. If no relaxation is evident, I give another injec- 
tion of five minims and wait fully five minutes. If at the end of 
five or 10 minutes we find no evidence of relaxation of the con- 
striction ring, the anaesthesia is stopped and the parturient is 
treated by the conservative management. If evidence of relaxa- 
tion of the constriction ring is obtained, the delivery is either 
with the forceps or by version and extraction. Operative inter- 
ference during the second stage of labour will be outlined ac- 
cording to the procedure used. 

The Forceps. Forceps-delivery was the method of choice in 137, 
or 37 per cent, of the collected cases, the maternal mortality being 
31, or 23 per cent, and the foetal mortality being 82, or 60 per 
cent. Delivery with the forceps failed in 96 cases, or 70 per cent, 
the maternal mortality being 26, or 27 per cent, and the foetal 
mortality being 66, or 69 per cent. These statistics emphasize that 
the forceps operation is a very dangerous procedure when the 
condition of the constriction ring is not properly analysed. It is 
well known that failure of delivery with the forceps and very 
difficult delivery with the forceps frequently cause stillbirths, 
and that the parturient suffers severe trauma to the soft 
parts, and may go into shock during or after the extraction. Ivy, 
Hartman, and Koff” have experimentally demonstrated the diffi- 
culty of the delivery of the foetal head of the monkey in a breech 
extraction during the first stage, which was due to the fact that 
the cervical sphincter was not prepared for extraction, and an 
unprepared cervix acts like a constriction ring. 

The condition necessary for a successful forceps operation is 
that the ring has relaxed, or will probably relax, either after an 
anaesthetic, after a drug, or after a moderate degree of traction. 
Under these conditions I have employed the forceps with much 
success. 

The use of a moderate degree of traction is known as the 
Willett’s continuous weight traction; this procedure is looked 
upon with favour by British obstetricians.** I have employed the 
Willett’s method with some excellent results, but it is necessary to 
emphasize the danger of the procedure to the mother and child 
if it is not properly and cautiously performed. This method was 
the one of choice in 13, or 10 per cent, having a mortality of three, 
or 23 per cent, and a foetal mortality of eight, or 60 per cent. 
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This calls for its evaluation as a method of choice in this type of 
dystocia. 

It is important in the Willett’s method to consider the position 
of the foetal head and the direction of the traction. When traction 
is applied to the foetal head through the forceps, the constriction 
ring will prevent the descent of the foetal body because the 
shoulders meet the resistance of the constriction ring. This trac- 
tion obviously leads to an abnormal stretching of the structures of 
the foetal neck, and the degree and the direction of the traction 
must be carefully considered to avoid injuries to the foetus. The 
Willett’s method is only valuable when we can feel assured that 
the constriction ring shows a tendency to relax under drug therapy 
or anaesthesia. I question the value of this method as a routine 
procedure in the hands of the inexperienced in the presence of 
constriction ring dystocia. 

Manual dilatation of the constriction ring. This method in my 
opinion is to be mentioned only to be condemned. It was at- 
tempted in 28, or eight per cent, with a maternal mortality of two, 
or seven per cent, and a foetal mortality of 13, or 47 per cent. 
However, it failed in 10, or 36 per cent. The futility of manual 
dilatation of the cervix-is well known; Polak“ tersely expressed 
this fact by stating, ‘‘ manual dilatation means manual lacera- 
tion.’’ When the constriction ring is seven to eight centimetres 
above the external os or higher, we can readily realize the diffi- 
culty of manual dilatation, and the danger of rupture of the 
uterus. It is my opinion that in those cases in which manual 
dilatation of the ring is reported to have been successful, the 
success was due to a coincidental relaxation or to the action of 
the anaesthetic. 

Version and extraction. Version and extraction were per- 
formed in 142, or 38 per cent, of the reported cases, with a mater- 
nal mortality of 26, or 18 per cent, and foetal mortality of 81, or 
57 per cent. The version failed in 30, or 21 per cent, with a mater- 
nal mortality of 10, or 33 per cent, and a foetal mortality of 26, 
or 87 per cent. The uterus was ruptured in six, or four per cent, 
the maternal mortality being five, or 83 per cent, and the foetal 
mortality being six, or 100 per cent. I have performed two suc- 
cessful versions and extractions in constriction ring dystocia, and 
one, in which the patient died from shock. On evaluating the 
literature and my own experience, and on being successful with 
less radical procedures, I have not employed these procedures. I 
should resort to them only under very exceptional circumstances. 

Caesarean section. The recent increase in the performance of 
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Caesarean section in general necessitates a careful analysis of the 
use of this procedure for constriction ring dystocia. In the cases 
reported in the literature, Caesarean section was performed in 87, 
or 23 per cent, with a maternal mortality of 29, or 33 per cent, 
and a foetal mortality of 27, or 31 per cent. The sections were 
classified as follows: Primary Caesarean section, in which an 
intra-uterine examination had been made for diagnosis, was per- 
formed in 36, or 41 per cent, with a maternal mortality of eight, 
or 22 per cent, and a foetal mortality of five, or 14 per cent. Late 
Caesarean section was performed after the failure of some vaginal 
procedure in 34, or 40 per cent, with a maternal mortality of 11, 
or 32 per cent, and a foetal mortality of 12, or 35 per cent. Porro’s 
Caesarean section was performed after failure in some vaginal 
operative procedure in 17, or Ig per cent, with a maternal mor- 
tality of six, or 35 per cent, and a foetal mortality of 10, or 60 
per cent. Dickenson*’ in 1910 recommended Caesarean section for 
this type of dystocia. He realized the difficulty of the diagnosis 
and the gravity of the prognosis. The use of Caesarean section is 
apparently increasing, judging from the recent literature. A study 
of the reported cases clearly demonstrates that the prognosis of 
Caesarean section is related to the time of diagnosis of the ring 
and the number of vaginal operative procedures attempted before 
section was undertaken. 

If a speculative diagnosis of a constriction ring dystocia were 
made and then the patient kept in good physical condition until 
an early absolute diagnosis could be made, fewer Caesarean sec- 
tions would be performed under the diagnosis of constriction ring 
dystocia, and, the patient being in good physical condition, the 
results would very probably be better. Too frequently a diagnosis 
is made and no constriction ring is found when the uterus is 
opened. 

A study of the statistics demonstrates that Caesarean section 
per se is not the answer to the management of constriction ring 
dystocia, because 76 per cent were apparently diagnosed and 
interfered with in the second stage when the conditions were not 
favourable for operation. The author has not performed 
Caesarean section on the basis of either a speculative or an abso- 
lute diagnosis of a constriction ring. Once the diagnosis of con- 
striction ring dystocia is made, with a normal cephalo-pelvic rela- 
tion and a normal position and presentation, the delivery with 
few exceptions should be per vaginam. However, if one elects 
Caesarean section, the absolute diagnosis should be made early 
and the operation performed early. 
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Craniotomy was performed in 33, or nine per cent, but only 
after failure in some other operative procedure, with a maternal 
mortality of 16, or 49 per cent. Craniotomy failed in 15, or 45 per 
cent, with a maternal mortality of eight, or 46 per cent. The cause 
of death in most of the cases was exhaustion, shock or sepsis. 
Exhaustion, I believe, is obviously a preventable condition. 
Excessive uterine trauma obviously predisposes to shock and 
other factors causing death. 

Embryotomy was performed after other operative procedures 
in eight, or three per cent, with a maternal mortality of two, or 
25 per cent. In three cases the embryotomy failed, and was fol- 
lowed by Porro’s Caesarean section. The danger of embryotomy 
is the same as that stated for craniotomy. 
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DuRING the past few years of financial stress, industrial depres- 
sion, and widespread unemployment, the standard of living 
of the working classes must necessarily have declined to some 
extent, and now, if ever, should diseases consequent upon 
impaired nutrition be more in evidence than during more prosper- 
ous times. One aspect of this problem is the prevalence of anaemia 
among working-class mothers, who should be the first to show 
signs of deficiency in this direction. The present study was, there- 
fore, undertaken to determine the incidence of anaemia as dis- 
closed by the routine examination of patients admitted to the 
Gynaecological Ward of the Dunedin Public Hospital, many 
of whom were women requiring treatment for displacements, 
cervical lacerations, and other chronic conditions which would 
have little or no effect upon their blood-picture. And further, in 
view of the frequent occurrence of hypochromic anaemia, and of 
its importance as a cause of chronic ill-health among women, a 
special study was made of this condition, with particular reference . 
to its association with gynaecological symptoms. In addition, an 
investigation of haematological changes during pregnancy was 
carried out at the Batchelor Maternity Hospital, an institution 
where patients are also drawn largely from the wage-earning 
community. 


Part I.—EXAMINATION OF GYNAECOLOGICAL WARD 
PATIENTS. 

In recent years numerous accurate investigations of the red cell 
count and haemoglobin in health have been made, and the normal 
variations determined. (Haden’, Jenkins’, Osgood and Haskins’, 
Osgood, Haskins, and Trotman‘, Price-Jones*, Wintrobe*.) These 
figures, which are in close agreement, show for women a range 
in red cells from 4.14 to 5.88 millions per cubic millimetre, and in 
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haemoglobin from 11.0 to 16.49 grams per 100 cubic centimetres, 
and indicate the wide variations which are compatible with 
normal health. Symptoms of anaemia, however, rarely appear 
until the haemoglobin has fallen below 75 per cent of normal, and 
weakness and dyspnoea in association with 75 per cent or more 
of haemoglobin are unlikely to be due to the condition of the 
blood. If, on the other hand, the haemoglobin is below this figure, 
the patient is truly suffering from anaemia, the exact nature of 
which should then be determined. 

A large-scale investigation into the relation of nutrition to 
anaemia was carried out by a team of Aberdeen workers, David- 
son et alu’, who found that, whereas anaemia was present in a 
very small proportion of children and adult males, 47 per cent 
of females of child-bearing age showed it in some degree, and 
13.8 per cent of these were severely anaemic. This appeared to 
be due to increased demands for iron as a result of menstruation 
and pregnancy, and could not be directly correlated with the 
ferruginous content of the diet, which, however, was frequently 
deficient in this important factor. 


Instruments. 

Red cell counts were made in a standard double haemacyto- 
meter, a film being spread on both fields and the results averaged. 
Haemoglobin was estimated by means of a Hellige ortho-haemo- 
meter, with coloured glass standard and sliding wedge-shaped 
chamber to contain the diluted specimen to be tested. These 
figures were then converted into the equivalent on the Haldane 
scale, on which 100 per cent represents 13.7 grams per 100 cubic 
centimetres. 


Results. 

From the 242 patients admitted to the gynaecological ward, 
95 were selected as being free from severe menorrhagia, malignant 
disease, miscarriage, or other factors directly injurious to the 
blood, and the result of examination of these patients was as 
follows : 

Red blood corpuscles. Average 5,090,000. 

Range 4,040,000 to 5,600,000. 
Haemoglobin. Average _ 100 per cent. 

Range 80 to 110 per cent. 


_ Among these 242 patients, only 49 patients (20 per cent.) had 

less than 75 per cent of haemoglobin. Of these, severe haemor- 

rhage due to miscarriage or other cause was a factor in 3I cases, 

two were suffering from malignant disease, two from pregnancy 
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complicated by pulmonary tuberculosis, while four were puer- 
peral. The remaining 10 suffered from idiopathic hypochromic 
anaemia. Thus all cases of anaemia could be satisfactorily ac- 
counted for, and when there was no history of haemorrhage or 
other injurious factor, a uniformly high haemoglobin standard 
was maintained. 


Part II.—HypocHrRomic ANAEMIA. 


The first account of this disease as a clinical entity was pub- 
lished by Knud Faber** in 1909, when, in an investigation of 
achlorhydria, he noted the frequent occurrence, in women of child- 
bearing age, of a secondary type of anaemia with a low colour 
index and haemoglobin below 65 per cent. Isolated cases of a 
similar type have also been described by Patek’’, Bartlett’, 
Faber and Gram’’, Venables’*, West™*, and Witts’®. Hunter’’, in 
an analysis of 60 patients with gastric anacidity, found that, 
although apart from the group of cases of pernicious anaemia the 
general health was reasonably good, seven of his patients showed 
a moderate or severe degree of secondary anaemia. Campbell’’ 
noted that of 20 cases of non-Addisonian anaemia, all females of 
child-bearing age, eight were achlorhydric and six hypochlor- 
hydric, while of 93 patients with achlorhydria, Schneider and 
Carey’*® found that nine were suffering from pernicious anaemia 
and 17 from secondary anaemia. 

In 1930, however, Witts'**® brought simple achlorhydric 
anaemia prominently before the British medical profession by 
the publication of a full description of the condition based upon 
a series of 50 patients who had been under treatment at Guy’s 
Hospital. The relation between achlorhydria and the various 
types of anaemia, including that following gastric surgery, was 
fully discussed, also the results obtained by treatment with iron, 
arsenic, desiccated stomach, and hydrochloric acid; and the con- 
clusion was reached that transfusion and iron were the only 
measures of value in this condition. Moore*’, addressing the Royal 
Academy of Medicine of Ireland in the same year, stressed the 
need for the further recognition of this syndrome by the pro- 
fession. A further account, based upon 117 cases, was published 
by Witts” in 1931, when he found in the majority evidence of 
general constitutional weakness, especially in the digestive, repro- 
ductive and nervous systems, often dating back to the earliest 
years of life, many patients being chronic dyspeptics although the 
gastric secretion was normal. Davies” divided the symptoms 
into two groups, those due directly to the anaemia, and those 
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due to digestive disturbances, and regarded the condition as a 
nutritional disorder, the important contributing factors being lack 
of iron-containing food, and deficient absorption due to gastric 
anacidity. Mettier and Minot™ found that iron was more readily 
absorbed from the intestinal tract in an acid than in an alkaline 
medium, and so inferred that the absence of free acid rendered 
a person more susceptible to the development of hypochromic 
anaemia. 

During the past five years numerous further descriptions, with 
illustrative groups of cases, have been published by Witts”, 
Dameshek”* *’, Waugh**, Adamson and Smith’’, Mills*®, Heath", 
Meulengracht*’, Haden**, Melland**, and Wintrobe and Beebe’*’. 


Presentation of Cases. 

Twenty-one cases of hypochromic anaemia are discussed in 
this section, 10 having been discovered by routine blood counts 
made on gynaecological ward patients, while the remainder were 
under observation and treatment in other departments of the 
hospital. 


(a) Incidence. 

All authorities agree that this disease is much more common 
than is generally recognized. Davidson’, studying the waiting- 
room population of an Aberdeen dispensary, found that 13.8 per 
cent of the women were severely anaemic, and of these 89 per 
cent were achlorhydric. Witts’’, Davis*, and Haden® all regard 
hypochromic anaemia as a frequent cause of chronic invalidism 
among women, especially those of child-bearing age. 

In this study, 10 previously unrecognized cases were \dis- 
covered among 242 patients, i.e. 4.1 per cent of the total 
admissions to the ward during the period under review. Exclud- 
ing 24 women who were past the menopause, and therefore of an 
age when the disease rarely occurs, 4.5 per cent of women 
admitted for gynaecological treatment suffered from this dis- 
ability. Of these, five were cases of miscarriage or threatened 
miscarriage, two had retroversion accompanied by haemorrhage, 
one was found to have chronic appendicitis, while two were 
admitted on account of severe menorrhagia. But in addition to 
their primary complaints all these patients admitted the presence 
of lassitude or breathlessness, disabilities of varying severity and 
duration which the majority had accepted as inevitable, and 
which they had made little or no attempt to have relieved. 

In the out-patient group, however, six out of 11 patients came 
complaining of the cardinal symptoms of anaemia, while in the 
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remainder whose complaints were bronchitis in one, dysphagia in 
-one, constipation in one, goitre in two, the anaemic condition was 
recognized on examination, and again symptoms were elicited in 
all cases. 


(b) Age Incidence. 

This disease primarily affects the later years of reproductive 
life, with a tendency to spontaneous recovery towards the meno- 
pause. Witts’® * found it rare under 25, with a steady increase 
in the years between 40 and 49, followed by a sharp decline after 
50. Mills*® found 63 per cent of his patients in the fourth decade, 
and Davis” 80 per cent between the ages of 30 and 60. 

Forty-eight per cent of these cases occurred in the fourth 
decade, and 76 per cent between the ages of 30 and 49, the oldest 
patient being 52, and the youngest 23 years of age. 


(c) Symptoms and Signs. 

i. Breathlessness and lassitude, although the primary com- 
plaints of only six patients, were present to some degree in every 
case, ranging from fatigue and dyspnoea following mild exercise 
to an overpowering sense of exhaustion which reduced the patient 
to a state of semi-invalidism. The majority of these women had 
their activity curtailed to some extent, but in the absence of 
actual pain had become accustomed to, and accepted as normal, 
an impaired state of health, so that generally no application for 
treatment was made until more pressing symptoms arose which 
necessitated their admission to hospital. 

ii. Dyspepsia. Six patients (28.6 per cent) complained of ali- 
mentary symptoms of the usual type, epigastric discomfort, loss 
of appetite, and a sense of fullness after meals, these symptoms 
being more common in the thin, under-developed type of patient, 
and almost invariably absent in those who were better nourished. 
In addition, irregularity of the bowels was common, seven out of 
21 patients having some degree of diarrhoea, while six suffered 
from constipation. 

iii. Dysphagia. Three patients complained of severe dysphagia, 
while a fourth had intermittent slight attacks. See Plummer- 
Vinson syndrome. 

_ iv. Menorrhagia. Disturbances of menstruation are common. 

In a series of 50 cases, Witts’® found five patients with amenor- 

rhoea and seven with menorrhagia. Davis”, Mills**, Haden”, 

and Dameshek”’ also record variations in the menstrual flow, par- 

ticularly menorrhagia, with no local cause to account for excessive 
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losses. Van der Hoof and Davis** described five cases of hypo- 
chromic anaemia, all with severe menorrhagia, while Haden and- 
Singleton*’ found menstrual disturbances to occur almost as fre- 
quently as symptoms due directly to low haemoglobin. 

Patients have been divided into four groups according to 
menstrual loss: scanty (three cases), normal (five cases), slightly 
excessive (I0 cases), and severe menorrhagia (three cases). Thus 
47.6 per cent complained of slightly increased menstrual losses, 
and 14.3 per cent of severe menorrhagia. In addition to excessive 
losses, there was frequently a reduction of the menstrual cycle 
from four weeks to three weeks or less, and an increase in bleeding 
time to an average of seven days. Several patients under treat- 
ment reported an improvement in their menstrual function as the 
condition of the blood returned to normal. 

v. Pallor. This was present in every case, affecting especially 
the lips, conjunctivae, and palms of the hands. Pailor, however, 
must be carefully searched for, as a bright malar flush may easily 
prove deceptive while the pale face of an indoor worker may give 
an impression of anaemia when the blood-picture is normal. 

vi. Glossitis. Fifty-two per cent of patients presented a clean 
tongue with normal papillae over the dorsuin, but with polished 
tip and edges, while 24 per cent had well-developed mucosal 
changes with complete atrophy of papillae and a bald, smooth 
tongue. This sign is thus of considerable importance from the 
diagnostic point of view, as it is more constant in this condition 
than in pernicious anaemia (Davies*’, Britton**.) 

vii. Nails. Slight departures from the normal were of frequent 
occurrence, half the patients complaining of brittleness of the 
nails, which were found to be thin, flexible, and of poor nutrition, 
with signs of splintering. In addition one case of koilonychia was 
discovered, an abnormality which disappeared gradually, but 
completely, under treatment. 

vil. Splenic enlargement. This was an uncommon sign, the 
spleen being considerably enlarged in one case, and just palpable 
in three others. 


(d) Pregnancy. 

The average number of children of mothers in this anaemic 
group was practically the same as that from 76 married women 
among the haematologically normal patients (Part I). Thus the 
presence of hypochromic anaemia does not appear to reduce the 
chance of pregnancy. The converse, however, is of importance, 
the anaemic state being in many instances precipitated or intensi- 
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fied by pregnancy. Several women noticed an exacerbation of 
symptoms when pregnancy occurred, while two at least dated the 
first onset of symptoms from this event. 


(e) Haematology 

The blood-picture in this condition is characterized by a 
marked reduction in haemoglobin, without a corresponding fall 
in the red cell count. Several cases have been recorded by 
Britton** in New Zealand with 5,200,000 cells per cubic milli- 
metre, 50 per cent of haemoglobin, and a colour index of 0.5. The 
red cell count alone is thus useless from a diagnostic point of view, 
as a patient with 5,000,000 or more is often incapacitated from 
doing his work, while a person with pernicious anaemia and a 
count of 3,500,000 may be able to carry on his ordinary occu- 
pation (Whitby and Britton**). 

This observation is well borne out by the present study, in 
which many patients had normal or almost normal red cell counts, 
nine out of 21 having more than 5,000,000 red cells per cubic 
millimetre. The results may be summarized as follows :— 


Highest Lowest Average 
Red blood corpuscles ... 5,500,000 3,560,000 4,790,000 
Haemoglobin... ... 73 per cent. 44 per cent. 60 per cent 
Colour index... .... 0.75 0.46 0.63 


Blood films were made in the majority of cases, and showed 
the typical picture of pallor on staining and anisocytosis with pre- 
dominance of small forms, while a nucleated red cell was only to 
be found in an occasional film. 


(f) Gastric Function. 

Following the discovery of the value of liver in the treatment 
of pernicious anaemia (Minot and Murphy**), came the discovery 
by Castle and his associates*" ** of an intrinsic factor, present in 
normal gastric juice, and necessary for the normal maturation of 
red cells in the marrow. This intrinsic factor was also found to 
be present, but in reduced amount, in the achlorhydric gastric 
contents of a patient without anaemia, and of three patients with 
hypochromic anaemia (Castle, Heath, and Strauss,** Hartfall and 
Witts**); while Mettier, Kellogg and Rhinehart*’ found that the 
bone marrow responded well to large doses of inorganic iron, but 
that there was no evidence of increased haematopoiesis after the 
ingestion of an iron-rich diet until such diet had been predigested 
with normal pepsin and hydrochloric acid, and they concluded 
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that anaemia of this type was due to gastric malfunction, leading 
to failure in the utilization of organic (dietetic) iron. Davies** 
divides the failure of gastric secretion into four stages: (1) dimin- 
ished free hydrochloric acid, normal pepsin, and a normal re- 
sponse to histamine; (2) absent hydrochloric acid and diminished 
pepsin in the resting juice, but an increase in the volume of 
hydrochloric acid and a response of pepsin to histamine; (3) com- 
plete achlorhydria, but some secretion of pepsin after the ad- 
ministration of histamine; and (4) achylia gastrica, with no 
response to histamine. The third stage corresponds with that 
found in achlorhydric anaemia. And this failure has as its basis 
a gastric mucosa of functionally subnormal type, which can be 
readily disturbed by various factors, many of which are such as 
to cause gastritis (Hartfall*’). Thus, impaired absorption of iron, 
associated with deficiency in the diet and the extra demands neces- 
sary to supply the requirements of menstruation and repeated 
pregnancies, leads to hypochromic anaemia. 

Gastric analyses were attempted in 21 cases of hypochromic 
anaemia and were successful in 17. Of these, 14 were alcohol- 
histamine tests, while three were the standard three-hourly 
fractional test-meals. The technique of the histamine test was to 
pass the Ryle’s tube as expeditiously as possible, to avoid retching 
and the consequent entrance of bile into the stomach. The 
resting-juice was then aspirated, and 50 cubic centimetres of seven 
per cent ethyl alcohol passed down the tube. Two specimens, 20° 
and 40 minutes later, were withdrawn, after the second of which a 
subcutaneous injection of 1.5 milligrams of ergamine acid phos- 
phate, dissolved in one cubic centimetre of water, was given, and 
two further specimens at intervals of 20 minutes obtained. The 
majority of patients showed no more than a very slight and tran- 
sient reaction to histamine, but in three cases a severe reaction 
occurred, including headache, vomiting, and a sense of prostra- 
tion, which, however, completely passed off within a few hours. 

All patients had an achlorhydric resting-juice, and the three on 
whom a fractional test-meal was performed remained so through- 
out. In the 14 alcohol histamine tests, no free acid was produced 
by the ingestion of alcohol, and 11 (79 per cent) remained achlor- 
hydric after histamine stimulation, while the remaining three 
showed a hypochlorhydric curve, only a low acidity (5, 10, 10 
units) being produced by the histamine. The total acidity also 
remained low; in no case, showing complete achlorhydria, did it 
rise above 10 units, while the greatest increase occurred in the 
three patients who responded to histamine, the maximal figures 
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being 14, 22, and 32. The presence of mucus, with a resulting 
increase in viscosity, has frequently been noted (Dameshek,”’ 
Davies**); but Burger, Hartfall, and Witts** have shown that this 
is due entirely to the small volume of the gastric juice secreted, 
the absolute amount of mucus produced in achlorhydric anaemia 
being less than in health. In this series a high concentration of 
mucus, forming a viscid juice, was found in seven cases, and 
particularly in those which produced a minimal volume of 
resting-juice. Eighty per cent of patients had less than 30 cubic 
centimetres of resting-juice, while 50 per cent had less than 20 
cubic centimetres. 


(g) Dysphagia. 

The syndrome of dysphagia with anaemia, Plummer-Vinson 
syndrome, was first described in 1919 by Kelly** and Paterson,*” 
who independenly recognized the association of dysphagia 
with glossitis and anaemia in middle-aged women. Anaemia, 
dyspepsia, and impaired general health were the notable 
features, and, together with dysphagia referred to the level of 
the larynx, had often been present for several years. Although 
intervals of freedom from symptoms generally occurred early 
in the disease, these intervals gradually diminished until the 
dysphagia became constant, necessitating thorough mastication, 
careful slow swallowing, and the reduction of diet to semi-solids 
and liquids. Several suggestions have been made as to the 
cause of the dysphagia. Vinson,” reviewing 69 cases from the 
records of the Mayo Clinic, considered that the dysphagia was 
hysterical in origin, as also did Moersch and Connor” and Ryle.” 
Hurst™* °° believed that it was due to achalasia of the pharyngo- 
oesophageal sphincter secondary to degenerative changes in 
Auerbach’s plexus, while Evans” suggested syphilis of the 
third or fourth generation as the underlying cause. Witts”’ 
and Suzman”* now regard the Plummer-Vinson syndrome and 
simple achlorhydric anaemia as closely related conditions, the 
dysphagia being rather a complication of the anaemia due to the 
extension backwards to the pharynx of the atrophic process which 
frequently affects the tongue and mouth. 

Four cases of dysphagia are included, three having well- 
marked symptoms, while the fourth was apparently an early 
case with only a slight degree of pharyngeal spasm. A married 
woman, aged 37, best illustrates the condition. She was admitted 
complaining of severe menorrhagia, and gave a history of eight 
years’ progressive difficulty in swallowing, which finally necessi- 
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tated the omission of all solid foods from her diet. For the past 
six months she had been practically restricted to fluids, such as 
strained soups, beaten-up eggs, and milk puddings, and had been 
obliged to spend much of her time resting. The bowels were 
constipated; the tongue was smooth and polished, and occasion- 
ally painful and sensitive to heat; the nails were soft and atrophic, 
and readily broken. The red cells numbered 4,970,000 per cubic 
millimetre, with 47 per cent of haemoglobin, giving a colour index 
of 0.47. She was treated with a sterilizing dose of radium, namely 
1,200 milligram-hours, and 30 grains of ferrous and ammo- 
nium citrate were given thrice daily. The dysphagia and her 
general health gradually improved. 


The second case was that of a woman, aged 47, who had been 
pallid all her life, and during the past ten years had experienced 
increasing difficulty in swallowing, until she also was restricted to 
a semi-fluid carbohydrate diet, and was almost incapacitated 
through weakness and breathlessness. For years her periods had 
lasted from nine to ten days, with a 21-day cycle, but during the 
past twelve months the cycle had been reduced to fourteen days, 
with ten days’ severe bleeding. The patient was a thin, pale 
woman, with pallid lips and a malar flush; the tongue was atrophic 
and devoid of papillae; the nails were thin and brittle; the 
spleen was enlarged, reaching two inches below the costal mar- 
gin. The red cells numbered 4,700,000 per cubic millimetre, with 
52 per cent of haemoglobin, and a colour index of 0.55. She 
also was treated with an intra-uterine sterilizing dose of radium, 
and received 30 grains of ferrous and ammonium citrate three 
times a day. Three months later her haemoglobin had risen to 93 
per cent, and the dysphagia, although still present, was much less 
troublesome. Both patients underwent X-ray examination prior 
to treatment, when the barium swallow revealed no delay or 
other abnormality in the oesophagus. 

The other two patients presented similar histories, with in each 
instance menorrhagia as an important symptom. Gastric 
analyses were attempted in all cases, but these were the only 
patients who were unable to swallow the tube, even after cocaini- 
zation of the pharynx. 


(h) Treatment. 


The treatment of this disease is fortunately simple, and, in the 
majority of cases, satisfactory results were obtained. The thera- 
peutic uses of iron in anaemia were fully discussed at the Royal 
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Society of Medicine by Witts’® °° in 1931 and 1933; the excel-. 
lent results obtained by adequate dosage were emphasized. 
In all, 10 patients underwent a full course of treatment, five 
a partial course, with some improvement in symptoms and blood 
picture, while six were lost sight of on discharge from hospital, 
and did not persist with their treatment. Except in three in- 
stances where a pill was preferred, citrate of iron and ammonia 
was the preparation used, the following simple prescription being 
employed: 
h 
Ferri et ammonii citratis... gr. xxx 
Aquam chloroformi... ... ad. 5j 
SIG. 5}, t.d.s., p.c., ex .aq. 


This concentrated form of iron had the advantage that 12 ounces 
of the mixture represented one month’s supply, a great con- 
venience for patients living some distance from hospital. 

Recovery was not rapid, three or four months of continuous 
treatment being necessary to restore the haemoglobin to normal ; 
but, given adequate dosage, and perseverence on the part of the 
patient, good results were obtained in all cases. 


Part III.--ANAEMIA IN PREGNANCY. 


The occurrence of changes in the blood during pregnancy was 
first noted almost 100 years ago by Nasse, who recognized a 
frequent reduction in the red cell count. Willcocks”, in 1881, 
stated that it had long been known that the blood during preg- 
nancy contained a relatively large quantity of water, with reduc-. 
tion in red cells and increase in leucocytes, and he drew a clear 
distinction between the blood picture in chlorosis, with its low 
colour index, and that in pregnancy, with a more nearly corres- 
ponding fall in cells and haemoglobin. The occurrence of a 
physiological anaemia was also described in 1893 by Playfair*’, 
who noted that it might occasionally be carried to an extent 
which became pathological, when a state of profound anaemia 
developed, frequently with a fatal termination. 

Anaemias of pregnancy and the puerperium were classified 
by Osler®* on clinical grounds into four groups: (I) anaemia 
from post-partum haemorrhage; (2) the severe anaemia of preg- 
nancy; (3) post-partum anaemia; (4) severe anaemia of post- 
partum sepsis. A more recent classification, based upon 
aetiology and haematological findings, has been suggested by 
Whitby and Britton*’: 
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(1) Hypochromic anaemias, (a) complicated, and (0) induced, 
by pregnancy. 

(2) Macrocytic anaemias, (a) complicated, and (6) induced, 
by pregnancy. 

(3) Hypoplastic anaemia. 

(4) Haemolytic anaemia of Lederer. 

(5) Secondary anaemia, complicated by pregnancy. 

A comprehensive analysis of the literature of the severer types 
of the disease has been published by Allan**, and Whitby”, 
but, as no such cases were encountered, these need not be con- 
sidered further. 

Although the occurrence of a secondary anaemia in preg- 
nancy was recognized over 30 years ago, by Henderson", 
Thomson*’, and Given**, it is only during the past decade that 
much systematic work has been done on this subject in England 
and America, and routine studies of large groups of patients have 
been undertaken to determine the changes which normally occur 
in the blood during pregnancy (Kerwin and Collins®’, Moore”: "', 
Galloway” “, Lyon’, Jerlov®, Davis and Walker’, First and 
Goldstein”, Bland, Goldstein, and First’*** °°, Schultz*’, 
Adamson and Smith*’). Thus it has been shown that there 
is gradually increasing anaemia during the first seven months, 
with frequently an improvement in the eighth month, and in 
the majority of cases spontaneous recovery after delivery. 
These changes were shown by Keith, Rowntree, and Geraghty® 
to be due to a physiological increase in blood volume, but since 
the increase in the volume of the plasma is greater than the in- 
crease in the total number of red cells and in the total haemo- 
globin, there is an apparent decrease in the last two factors. 
Dieckmann and Wegner™ undertook a systematic study of these 
changes, and showed that, while there was an apparent decrease 
of 15 per cent in haemoglobin during the later months of preg- 
nancy, an actual increase of 13 per cent occurred in the total 
haemoglobin, and in the plasma-volume an increase of 25 per 
cent. They further suggest that since the erythrocyte is only a 
vehicle for transporting haemoglobin, and since cell counts are 
frequently misleading, more time and care should be devoted to 
haemoglobin estimations; and they regard a haemoglobin con- 
tent of 10 grams or less per 100 cubic centimetres of blood (70 
per cent) as indicative of anaemia. 

A true hypochromic anaemia of pregnancy also occurs. Ina 
comprehensive study of the relation of gastric secretion and 
dietetic deficiency to blood-formation during pregnancy, Castle 
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and Strauss*” ** found that the secretion of free hydrochloric acid 
was markedly diminished in 18 out of 24 pregnant women on 
whom repeated analyses were performed, and concluded that a 
reduction in the maternal haemoglobin during the last three 
months of pregnancy occurred only in those patients who had 
had a deficient diet or whose iron absorption was deficient 
through gastric anacidity. Davies and Shelley*’ also found a 
normal secretion of acid during the first trimester, a lowering of 
acid in the last trimester, and an increase above normal in the 
puerperium. There are thus three factors of importance: (1) 
Foetal demands for iron storage and blood formation; (2) defi- 
cient iron intake by the mother; (3) primary achlorhydria, or 
temporary achlorhydria due to derangement of gastric function 
during pregnancy. The part played by pregnancy as a deter- 
mining factor in the production of achlorhydric anaemia is illus- 
trated by three patients who, though not anaemic prior to this 
event, developed the typical signs and symptoms following preg- 
nancy, but recovered completely after adequate iron therapy 
(Strauss**). 


Presentation of Cases. 

This study was carried out on an unselected group of 100 
consecutive patients, who may be regarded as being representa- 
tive of the working-class population of the district. The writer 
attended the antenatal clinic, where he interviewed all patients, 
obtaining a history and haemoglobin estimation on the first visit, 
and further haemoglobin estimations on any subsequent visits. 
Thus 70 patients were seen once, 24 twice, and six three times, 
during the antenatal period, while weekly visits were also paid 
to the hospital and further tests made on all who had been seen 
previously at the antenatal clinic. In this way, 94 of the 100 
patients were followed to the puerperium, 36 being examined 
once, 54 twice, and four three times during the latter period. 
Red-cell counts were also made in a few cases, but it was con- 
sidered inadvisable to subject these patients to gastric analysis, 
desirable though this might have been for completeness of the 
data. 


VARIATIONS IN HAEMOGLOBIN DURING PREGNANCY 
AND THE PUERPERIUM. 


The results in the first column (Table I) were taken from cases 
of early pregnancy under treatment in the gynaecological ward 
of the Public Hospital, the remainder being derived from the 
Batchelor Hospital series. A slight reduction, to 95 per cent, 
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TABLE J. 


Ante- -partum— -weeks. Post- -partum—days. 


|8-20 21-28 29-34 35- -38 39- 40} rs -3 4-8. 9-14 15-28 
No. of cases — | 
examined | 19 12 58 40 19 || 46 67 38 4 


Average haemo-| 
globin per cent| 95 85 83 87 87 ||85 91 g2 94 











Percentage | 
decrease in | 5 15 17 13 13 | 15 9 8 6 
haemoglobin | 





occurred in the early cases before the twentieth week, followed 
by a more pronounced drop to 85 per cent by the twenty-eighth 
week, and to 83 per cent during the next five weeks. Haemo- 
globin then rose to an average of 87 per cent for the five weeks 
prior to labour, fell slightly immediately after delivery, and then 
increased rapidly throughout the puerperal period to 92 per cent. 
The haemoglobin of four patients seen between the fifteenth and 
twenty-eighth days was only five per cent below the average 
normal figure. 

These figures can now be considered in further detail, patients 
being divided into three groups: 

(a) Normal, in whom at no time during the pregnancy or the 
puerperium did haemoglobin fall below 75 per cent. 

(b) Slight anaemia, 60 to 75 per cent. 

(c) Severe anaemia, below 60 per cent. 


(a) Normal Cases. 

Ninety-four patients were followed to the puerperium, and of 
these 78 were classed as normal, i.e. never below 75 per cent of 
haemoglobin. Comparing the antenatal and post-natal figures 
of these 78 patients, it was found that 41 exhibited a post-natal 
improvement, 22 remained approximately stationary, while 15 
had a lower haemoglobin level on discharge than during the pre- 
natal period. Five of the latter, 33 per cent, suffered from post- 
natal haemorrhage of moderate severity, while in the remaining 
10, all of whom had high normal antenatal figures (average 95 
per cent) the drop was small in amount and of no practical signi- 
ficance. A marked improvement was shown by four patients, a 
rise of 22 to 27 per cent being recorded. 


(6) Slight Anaemia. 
Fourteen patients are included in this group, 13 of whom had 
less than 75 per cent of haemoglobin at some stage during preg- 
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nancy, while one dropped to 60 per cent following a severe post- 
partum haemorrhage. Four of these were seen twice during the 
antenatal period, and on the second examination all had risen 
to within normal limits—average 82 per cent. Eight improved 
considerably at or after term, and were discharged as normal 
at the end of the puerperium, with an average increase of 24 per 
cent. The percentage of haemoglobin remained practically 
stationary in three cases, while in two there was a further drop. 

As the result of inquiries made from the hospital authorities, 
the home conditions of eight of these patients were classed as 
good, three as fair, while three, with the lowest haemoglobin in 
the group, were definitely unsatisfactory. One had seven young 
children, including two sets of twins within 18 months, while 
another had a family of five young children; both were in receipt 
of assistance from neighbours, in addition to the food received 
from unemployment relief schemes. 


(c) Severe Anaemia. 

Two cases of severe anaemia were encountered. One patient, 
aged 28 reported at the thirty-first week, complaining of fatigue 
and breathlessness of several years’ duration, but recently be- 
coming progressively worse. About 12 years previously she had 
developed a craving for salt, which she had consumed regularly 
and in large quantities until 18 months ago, when she was able 
to give up the habit. Her diet was unsatisfactory, being largely 
composed of carbohydrates, while she had suffered from menor- 
rhagia for years. The tongue was smooth, with atrophy of 
papillae. The red blood cells numbered 3,800,000 per cubic 
millimetre, the percentage of haemoglobin was 39, and the colour 
index 0.53. Treatment with iron was at once begun, and by the 
end of the perperium the haemoglobin had risen to 76 per cent. 
The gastric analysis showed a complete post-histamine achlor- 
hydria. The other patient, also suffering from malnutrition, re- 
ported at the thirty-fourth week with 3,820,000 red cells per 
cubic millimetre, 44 per cent of haemoglobin, and a colour index 
of 0.6. She also improved rapidly on iron therapy, and was 
discharged with 76 per cent of haemoglobin. 


Factors influencing Anaemia. 

(a) Diet. Dietetic instructions are given to all antenatal 
patients at the Batchelor Hospital. A small quantity of meat once 
daily is advised, and adequate consumption of green vegetables is 
insisted upon. It was found, however, that 14.3 per cent of patients 
classed as moderately anaemic ate no meat, while the corres- 
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ponding percentage in the normal group was only 8.3. In 
addition, four patients of the 14 in the former group lived under 
very poor home conditions, and appeared to be the victims of 
poverty and undernutrition, while the two severely anaemic 
patients both partook of diets grossly deficient in iron and 
protein. 

(b) Age. This appeared to have no effect upon the incidence of 
anaemia, the average age of the normal group being 28 years, 
and of the anaemic group, 27 years. 

(c) Parity. Sixty-four per cent of normal patients and 75 per 
cent of the anaemic group were multiparae, the average number of 
children of the former being one or two, and of the latter, two or 
three. 


Treatment. 

Treatment with iron was instituted in a few cases in which 
the haemoglobin was low and symptoms of anaemia were 
present. In the milder cases results are difficult to assess, as 
almost equal improvement occurs without treatment, but in the 
more severe types improvement was uniformly satisfactory. It 
appears, however, that a course or iron and ammonium citrate 
is a useful prophylactic measure during the later months of preg- 
nancy for any patient who exhibits the symptoms and signs of 
anaemia, as it is at this time that the demands of the foetus for 
iron are at their maximum. 


DISCUSSION. 
Hypochromic Anaemia. 

The fact that ro previously unrecognized cases of hypo- 
chromic anaemia were discovered among 242 patients admitted to 
hospital for gynaecological treatment may be taken as some indi- 
cation of its importance as a cause of prolonged ill-health among 
women, particularly those in the third and fourth decades. On 
account of the chronicity of the symptoms, the absence of any 
acute phase, and above all, the freedom from pain or severe 
physical discomfort, the majority of patients accept their dis- 
ability for a long period before seeking assistance, an uncomplain- 
ing attitude which has been well illustrated by almost all of the 
2I patients now under review. 

The age-incidence, symptoms, and physical’ signs differed in 
no important respect from previously published descriptions of 
the condition. From the gynaecological standpoint, however, 
the most important symptom is menorrhagia, which was present 
in 62 per cent of this series, and which may determine the admis- 
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sion to a gynaecological ward of a patient who is suffering 
primarily from a medical condition. And in these cases treatment 
with adequate doses of iron will frequently correct the menstrual 
disturbances, without resort to local treatment, with its associated 
danger of nervous instability following the induction of a prema- 
ture menopause. 

The one factor common to all was defective gastric secretion, 
since all patients had an achlorhydric resting juice, and 85 per 
cent remained acid-free throughout the test. Impaired iron assi- 
milation must, therefore, be regarded as the principal aetiological 
factor in the production of hypochromic anaemia, accessory fac- 
tors being an unsatisfactory diet and the additional demands of 
pregnancy. 


Anaemia in Pregnancy. 

As in the gynaecological series, the incidence of anaemia was 
low. In 83 per cent of cases haemoglobin remained above 75 per 
cent, while of the 13 patients who exhibited a moderate degree of 
anaemia, eight improved considerably at or after term, and were 
discharged within the normal time. These latter may: therefore, 
be regarded as examples of physiological anaemia due princi- 
pally to hydraemia. Only two cases of severe hypochromic 
anaemia were encountered, and these both improved rapidly -on 
treatment with iron during the latter part of pregnancy. One 
was a typical example of achlorhydric.anaemia with an exacer- 
bation of symptoms during pregnancy, while the other had a 
smooth polished tongue, atrophic finger nails, and a severe de- 
gree of hypochromia, and, although not subjected to gastric 
analysis, in all probability also suffered from gastric anacidity. 


Diet in relation to Anaemia. 

In the prevention of anaemia the iron content of the food 
cannot be disregarded. Bread, tea, scones, potatoes, and por- 
ridge, foodstuffs which are poor in iron, form the staple diet of 
many people (Davidson*’), while animal protein and green 
vegetables, either from personal taste, laziness, or from reasons 
of economy, are frequently taken in inadequate amounts. In a 
further study of nutrition in relation to anaemia, Davidson’ found 
that while diets containing from one-third to one-half of the 
accepted iron requirement (16 milligrammes per day) would 
suffice to maintain a normal blood level in children and adult 
males, such a diet might prove inadequate to supply the additional 
demands in women due to menstruation, pregnancy and lactation. 
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If the iron content of the diet were adequate to meet these needs 
anaemia would be relatively infrequent except in cases of defec- 
tive iron absorption secondary to achlorhydria, or where the de- 
gree of blood loss was so excessive and continuous that no diet 
could reasonably be expected to make good the deficiency. 

These conclusions appear to be well borne out by the present 
study. The high and uniform level of haemoglobin, found not 
only in the 95 selected cases, but in 80 per cent of the routine 
series (Part I) as a whole, indicates that for these at least a diet 
adequate in iron and protein was the rule, while in most instances 
anaemia could be explained upon other than dietetic grounds. 
Of the 21 cases of hypochromic anaemia, 17 appeared to enjoy a 
satisfactory diet which included meat at least two to three times 
weekly, while in only three cases was the diet found to be really 
inadequate. Insufficient food must, therefore, have been a factor 
of only secondary importance in comparison with defective iron 
absorption due to gastric anacidity. 

In the obstetrical group the maintenance of a high level of 
haemoglobin is also indicative of satisfactory nutrition in the 
majority of cases, although in a few inadequate iron and protein 
must certainly have contributed towards a reduction of haemo- 
globin below normal limits. These observations therefore indicate 
the need for the maintenance of a satisfactory iron and protein 
balance in the diet of the pregnant woman, care being taken to 
avoid on the one hand, anaemia due to defective nutrition during 
a period of increased demand for iron and other blood-building 
materials, and on the other, the dangers of albuminuria and 
eclampsia following excessive protein intake. 


SUMMARY AND CONCLUSIONS. 

(1.) Routine blood examinations were made on 242 patients 
admitted to the gynaecological ward of the Dunedin Public 
Hospital, and from these, 95 were selected for the determination 
of average normal red-cell counts and haemoglobin. The inci- 
dence of anaemia in the group as a whole has been analysed. 

(2.) Twenty-one cases of idiopathic hypochromic anaemia have 
been presented, the symptoms and physical signs discussed, and 
the importance of the disease in gynaecological practice stressed. 

(3.) Anaemias of pregnancy have been investigated by the ex- 
amination of 100 patients at the Batchelor Maternity Hospital, 
when 14 cases of moderate anaemia and two of severe anaemia 
were encountered. 

(4.) The aetiology of hypochromic anaemia has been discussed, 
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especially in relation to diet, and the conclusion has been reached 
that impaired iron assimilation due to gastric anacidity is the 
principal factor, accessory factors being an unsatisfactory diet 
and the additional demands for iron during pregnancy. 
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The Blood-vessels of the Involuting Uterus 
of the Rabbit. 


BY 


E. A. GERRARD, M.D. (Manch.), M.C.O.G., 


Assistant Lecturer in Obstetrics and Gynaecology, University of 
Manchester; Honorary Assistant Obstetric Surgeon, St. Mary’s 
Hospitals, Manchester. 


HISTORICAL SURVEY. 


Prior to the appearance of Balin’s’ paper in 1880, the vessels 
of the involuting uterus had received little attention, although the 
musculature and endometrium had aroused considerable interest. 
The changes in the muscle fibres had been described by Kilian’ 
in 1849, and Herschl* in 1852. Both considered that a process 
of fatty degeneration took place, the latter being of the opinion 
that there was total destruction and reconstruction of the uterus. 

Balin stated: ‘‘During involution the walls of the arteries are 
much thicker than those of a nulliparous uterus, the thickening 
being greater the longer the time after delivery. This is partly 
due to contraction, and partly to a proliferation of the intima and 
adventitia. The thickening of the intima, arising from the growth 
of young connective tissue may be symmetrical or may be more 
evident in some places than in others. In the latter case small 
ingrowths appear, either into the lumen or into the media. The 
media, which has grown in muscular elements during pregnancy 
and has, therefore, formed the thickest layer of the vessel’s wall, 
involutes after delivery and undergoes fatty degeneration.”’ 

Therefore he considered that there is a simultaneous change 
going on of proliferation of the intima and degeneration of the 
media. The veins were also observed to become narrower through 
thickening of the intima, the smaller ones being completely 
obliterated. The connective tissue round the vessels was found 
to be increased. Broers,‘* in 1895, made similar observations, as 
did Hilty,’ in 1908. Hilty commented on the strangeness of the 
fact that the intima should proliferate while the remainder of the 
uterus was undergoing involution. 


* Read before the North of England Obstetrical and Gynaecological 
Society, April 1935. 


1048 

















BLOOD-VESSELS OF INVOLUTING UTERUS OF RABBIT 


In 1888, Helme‘ reported on the involution of the uterus in 
rabbits. His conclusions regarding the changes in the vessels 
were as follows: ‘‘There is (1) an immediate compression of the 
sinus-like and smaller veins. (2) Many of these vessels later 
become pervious but others remain permanently compressed, 
their endothelial cells coming to present a hyaline and granular 
appearance, gradually diminishing in volume, and finally dis- 
appearing. (3) In some of the veins a true process of proliferation 
of the intima goes on, this being started at points where the 
neighbouring endothelial cells are brought into contact by the 
folding of the vein’s wall on itself. 

“In the arteries there are three varieties of change. 
(1) Simple hyaline and granular change in the endothelial 
cells of the smaller arteries, many of which come to be 
compressed in the same way as the veins. (2) In the some- 
what larger vessels there is during pregnancy a hyaline swelling 
of the muscular and internal coats of both muscle cells and endo- 
thelium. This is followed by a gradual diminution in volume 
just as in the case of the muscle cells of the uterine wall. Their 
lumina are blocked from within by the swelling of the muscular 
coat and intima, instead of by compression from without. These 
vessels also gradually disappear. (3) In the larger arteries a true 
process of proliferative endarteritis goes on. A rapid growth of 
cells takes place apparently from the endothelial cells and the 
sub-endothelial connective tissue of the intima; the growth being 
generally asymmetrical—one side of the vessel’s wall growing 
more rapidly than the other, so that the lumen, instead of being 
circular, comes to be crescentic. In many cases the lumen 
becomes completely blocked. At the same time the cells of the 
muscle coat becomes smaller and probably eventually disappear. 
In these cases the lumen comes to be represented by a fibrous 
cord which, in its turn, is gradually absorbed.”’ 

Helme disagreed entirely with the findings of Kilian and 
Herschl, who had described a process of fatty degeneration of the 
myometrium. He stated: ‘‘I have been unable to find one 
muscle-cell whose substance gave the characteristic appearances 
or reaction of fat.’’ He described a process of granular atrophy 
of the muscle-cells which were in consequence reduced in size, 
the change being one of physiological retrogression. He suggested 
that the cells’ protoplasm underwent a sort of peptonization, the 
surplus material being carried away by the giant cells or 
plasmodia which have appeared during the last few days of 
pregnancy. 
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Pick’, in 1900, and Woltke,* in 1900, considered that the 
thickening of the intima was due to the organization of peripheral 
clots, the thickened part being made up of tender elastic fibres, 
growing connective tissue cells and leucocytes. They also noted 
a general increase of elastic tissue throughout the uterine wall 
consequent on pregnancy and parturition. 

Theilhaber and Meir’ also noted the increase of elastic tissue 
during pregnancy and the puerperium, and considered that an 
increase of this substance was sufficient to distinguish a parous 
from a nulliparous uterus. 

Szaz-Schwarz,’° in 1903, described the uteri of a number of 
women who had borne children some time previously. He stated 
that the changes characteristic of previous pregnancy were a 
great increase of elastic tissue throughout the uterus, and thick 
masses of this tissue round the vessels of the inner and middle 
thirds of the uterine wall. This elastic tissue surrounding vessels 
might be in close contact with the media or there might be a thin 
layer of fibrous tissue in between. 

Pankow," in 1906, confirmed the findings of Szaz-Schwarz 
regarding the sclerosis of pregnancy and also reported his 
observations on the uterus of a woman who had died shortly 
after delivery. He came to the conclusion that the media almost 
completely disappears through fatty degeneration, and is replaced 
by elastic tissue. He also was the first to propound the theory 
that during involution a new artery forms within the old one. 
It is possible that he was describing vessels of the placental site, 
as he stated ‘‘usually in the periphery of the thrombus there is a 
part of the lumen of the vessel not involved in the thrombosis 
and in which a new endothelial lining is formed.’’ There is. 
however, perhaps a different explanation which will be referred to 
later. 

Goodall,'* in 1909, reported his conclusions on an investigation 
of six puerperal uteri, which he observed after staining with 
Weigert’s solution, haematoxylin, and Van Gieson’s stain. He 
concluded that after each pregnancy the uterus renewed all its 
arteries, the renewal consisting in the building of a new vessel 
within the lumen of the old one. In the case of a small vessel 
being built within one of a large calibre, the new vessel will have 
three completely new coats, intima, media and adventitia. In 
the case of a vessel which has to reduce its calibre but slightly, 
the new vessel builds for itself a new intima, incorporating as 
much of the media of the old vessel as it requires to complete its 
wall. He further stated that normally the walls of the old vessels 
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become completely absorbed, but that under certain conditions 
elastic tissue from the parent vessel remains unabsorbed, consti- 
tuting the so-called sclerosis of pregnancy. He did state, how- 
ever, that he thought it was possible that the masses of elastic 
tissue found surrounding the vessels in multiparous uteri, could, 
in certain cases, have arisen from sources other than the internal 
elastic laminae of a series of parent vessels. Regarding the smooth 
muscle fibres of the myometrium and media, he was of the 
opinion that fatty degeneration took place, thus supporting the 
previous findings of Kilian, Hersch] and Balin, but opposing 
those of Helme. In this connexion, it is interesting to note that 
nearly all observers have described this occurrence of fatty 
degeneration with the exception of Helme,* Evans,’* and Wilfred 
Shaw."* The reason for this is suggested by the pathological 
nature of Goodall’s material, which consisted of uteri from cases 
of (1) eclampsia associated with chronic nephritis; (2) syphilitic 
arteritis of the brain; (3) septicaemia, secondary to an abscess of 
the breast; (4) and (5) pulmonary tuberculosis; (6) acute yellow 
atrophy of the liver, chronic parenchymatous nephritis. 

Any of these diseases might of themselves be associated with 
the occurrence of a fatty degeneration. Additionally, with refer- 
ence to the changes Goodall observed in the vessels, no note was 
made as to whether there had been previous pregnancies or not. 
From the illustrations given the impression is gained that the 
patients were multiparae, the elastic tissue deposited round the 
vessels during previous involution giving the appearance of a 
vessel within a vessel. 

Frankl and Stopler,’’ in their paper written in 1910, considered 
that the appearance of an irregularly thickened intima with 
projections into the lumen was a characteristic found only in the 
involuting uterine vessels. Becura,’* however, in the same year, 
stated that he had seen similar appearances in other vessels, 
notably those of the ovary, vagina and testis. Hanisch,’’ in 
Ig11, and Koleve,'* in 1913, studied the involution of the uterus 
in goats, but the former made only macroscopic observations, 
and the latter had little material and took no account of the 
time after delivery in his descriptions of specimens. Hacken- 
schmidt,’® also working with the uteri of goats, reported his 
findings in 1920. He observed the thickening of the intima, with 
irregular projections into the lumen, which had been noted by 
other authors. He did not, however, consider the progress to be 
proliferative. He postulated that the uterine vessels have hyper- 
trophied greatly during pregnancy, owing to the increased work 
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they have to do, and that during involution, they contract, their 
lumina becoming much smaller. There is very little loss in the 
elements of the muscle wall, the various coats of which, therefore, 
will of necessity become much thicker. 

There is, however, he states, as can be shown by fat stains, 
a certain amount of decrease in the media owing to the death of 
cells following fatty degeneration. This loss of muscle fibres is 
replaced by connective tissue cells. As a result of this process, 
the intima appears to be relatively increased in thickness. 

Evans,’* in his paper of 1921, reported on the study of the 
arteries in a uterus removed for carcinoma of the cervix 24 days 
after induced delivery at the twenty-fifth week. He had stained 
sections with Sudan 111, and acid haemalum, with Van Gieson’s 
stain and acid haemalum and with Wiegert’s solution and eosin. 
His findings were as follows: ‘‘There is a cellular proliferation and 
hyaline swelling of the endothelial layer of the intima, together 
with swelling and splitting of the internal elastic lamina. In the 
media there is the appearance of a granular atrophy of the muscle 
fibres and a hyaline swelling of the intermuscular connective 
tissue fibrils. This picture he considered to be that found normally 
in all involuting vessels. He had observed it also in the involu- 
tion of the hypogastric and umbilical vessels after birth. No fatty 
degeneration was observed in either the media of the vessels or 
the myometrium, and he was inclined to support Helme in the 
conclusion that fatty degeneration played no part in normal 
uterine involution.”’ 

Wilfred Shaw," in 1929, discussed 14 specimens of involuting 
primiparous uteri. He stated that involution of the muscle fibres 
proceeds more rapidly than, that of the vessels, and consists of a 
granular atrophy without a replacement fibrosis. The arteries 
are reduced in size through a similar atrophy of the fibres of the 
media, while their lumina are reduced through a swelling of the 
subendothelial layer. The internal elastic lamina is frequently 
split into layers, and owing to the swelling of the intima, appears 
to be displaced outwards. Eventually, it returns to its original 
position. The amount of elastic tissue in the arteries is increased 
during involution. The internal elastic lamina becomes thickened 
and may remain laminated. Elastic tissue is deposited in the 
media and, in the case of most arteries, around the vessel’s walls 
as well. Involution of the veins is brought about by a hyaline 
change in the media and adventitia, which leads to a considerable 
thickening of the vessels’ walls. This thickening of the wall leads 
to an encroachment on to the lumen and a reduction in its 
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calibre, and is aided by a swelling of the subendothelial tissues. 
Later in the process, elastic tissue is deposited in the adventitia 
and in the tissues surrounding the veins. 

The elastic tissue content of the myometrium is increased, 
this tissue being deposited between the muscle bundles, particu- 
larly those in the region of the large vessels. The involution of 
the sinuses of the placental site follows the same lines as that 
of the arteries and veins from which they were derived, with the 
exception that elastic tissue is not deposited in excess. Shaw 
thus supported Szaz-Schwarz in considering the deposition of 
elastic tissue as a physiological sclerosis of vessels and 
myometrium, as a result of childbirth. He disagreed with 
Goodall, as other observers had done previously, regarding the 
growth of new vessels within the old ones, and also regarding 
the aetiology of the elastic tissue found round the vessels. It 
must be remembered, however, that Goodall himself had 
advanced the possibility of the perivascular elastic tissue’s having 
been partly deposited there, rather than its having originated 
entirely in the internal elastic laminae of a series of parent vessels. 
Goodall, however, considered that if involution were really com- 
plete, all the elastic tissue originally found round vessels would 
be absorbed, its persistence being a sign of subinvolution. Shaw, 
from a study of a subinvoluted uterus, considered that subinvolu- 
tion was due to a temporary inhibition of the normal granular 
atrophy of the muscle fibres, and was in no way connected with 
the non-absorption of elastic tissue. 

I cannot find any paper since 1929 dealing microscopically with 
the vascular changes. Those which have appeared have been 
either clinical notes or notes dealing with the endometrium. 

From a study of the literature, it was found, therefore, that 
Goodall stands alone in his contention that new vessels are 
formed within the old ones. The question of the involution of 
muscle-cells would also appear to be in dispute, Helme,* Evans,"* 
and Shaw,” being in a definite minority in their contention that 
the process is one of granular atrophy rather than of fatty 
degeneration. 

MATERIAL. 

The study of the process of involution in the human uterus 
presents great difficulties with respect to material, as it is rarely 
possible to obtain a puerperal uterus which is not pathological. 
Additionally, to obtain an unclouded picture, the specimens 
should as far as possible be obtained from primiparae. Goodall’s 
paper has given rise to much criticism on these two points. 
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I have felt, therefore, that for the purpose of this investigation 
the uteri of rabbits will afford more satisfactory material, and 
my observations are based on a study of 15 specimens. Thirteen 
of the animals were killed in the periods of involution and super- 
involution, seven being primiparae and six multiparae. For 
comparative purposes I have also examined two non-puerperal 
uteri, one from a nullipara and one from a multipara. 

Sections have been taken from both uterine cornua as occa- 
sionally a rabbit becomes pregnant in only one horn. They have 
been stained by haemalum and eosin, Weigert’s solution and 
Van Gieson’s solution and sudan III. 

The period of gestation in rabbits is 32 days, and that of 
involution four to 10 days. As a result of suckling, however, a 
process of superinvolution may take place which lasts approxim- 
ately 40 days. Animals were killed 24 hours, 48 hours, 3 days, 
4, 5, 6, 7, 9, 12, 15, 18 and 24 days after parturition, and a 
description of the specimens obtained is as follows: 


SPECIMEN I. 
The Uterus of a Virgin Doe, Seven Months Old. 
Macroscopic examination. The cross section of the uterus measures 


1.5 mm. The thickness of the uterine wall at its antimesial border is 
0.5 mm. 

Microscopic examination. The uterine wall consists chiefly of endo- 
metrium which is lying in seven deep folds. The myometrium clearly shows 
two layers, an inner circular and an outer longitudinal, the latter being one 
third the thickness of the former. Numerous vessels lie between them. 
Elastic tissue is seen only in the internal elastic laminae of the arteries. 
(See Fig. 1.) 

Fig. 2 shows for comparative purposes a section of a nulliparous human 
uterus. 

Note. Use has been made of a red screen in the preparation of micro- 
photographs. This has been done to avoid confusion of elastic and fibrous 
tissue. The latter, being stained red by Van Gieson’s stain, is liable to 
photograph black if unscreened, and distort the picture of elastic tissue. 


SPECIMEN 2. 
The Normal Uterus of a Multiparous Doe. 

Macroscopic exam‘nation. The cross section of the uterus measures 4 mm. 
The thickness of the uterine wall at its antimesial border is 1 mm, 

Microscopic examination. The endometrium and myometrium are of ap- 
proximately the same thickness. The circular coat is slightly thinner than 
the outer longitudinal coat, except in the antimesial region. 

Elastic tissue is seen between the muscle bundles and fibres of the 
longitudinal and circular layers, particularly in the former. The arteries show 
a wavy appearance of the internal elastic laminae. Elastic tissue is found in 
the media and round ‘the vessels, and there is also a considerable amount of 
this tissue round the veins. (See Fig. 3.) 
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Fig. 1. 
Uterus of virgin doe, aged 7 months. 
(Weigert and Van Gieson.) x 100. 





Fig. 2. 
Artery and veins of human uterus. 
(Weigert and Van Gieson.) x 35. 
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Fig. 3. 
Uterine vessels of multiparous doe. 
(Weigert and Van Gieson.) x 100. 





Fig. 4 
Uterus of multiparous doe, twenty-four hours after 
parturition. 
(Weigert and Van Gieson.) x 100. 
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SPECIMEN 3. 

The Uterus of a Multiparous Doe, 24 Hours After Parturition. 

This litter consisted of two. 

Macroscopic examination. The cross section of the uterus measures 
g mm. The thickness of the uterine wall at its antimesial border is 3 mm. 

Microscopic examination. Myometrium. The muscle cells, having re- 
tracted, are much broader and shorter than in the pregnant uterus. They 
are, however, showing an appearance of commencing granular atrophy. 
Vessels. The arteries have also contracted considerably, and their walls are 
much thicker than those of the non-pregnant uterus or the pregnant uterus. 
This thickening chiefly concerns the media, in the muscle cells of which com- 
mencing granular atrophy can also be seen. (See Fig. 4.) 

Veins and venous sinuses appear as spaces lined by endothelium, sur- 
rounded by a thin layer of fibous tissue. The veins, are thin walled and 
show evidence of a commencing hyaline change. 


SPECIMEN 4. 

The Uterus of a Multiparous Doe on the Second Day After Parturition. 

The litter consisted of seven, all of which died within a few hours. A 
youngster from another doe was put with the doe, and she fed it until the 
second day, when she died. 

Macroscopic examination. The cross section measures 6 mm. The thick- 
ness of the wall at its antimesial border is 2 mm. 

Microscopic examination. Myometrium. The muscle cells are showing 
a marked granular appearance with loss of protoplasm. Many of them are 
already vacuolated. - (Fig. 5.) Giant cells are to be seen. Vessels. A similar 
appearance of granular atrophy is to be seen in the muscle fibres of the media 
of the arteries. The internal elastic lamina is somewhat broken up, and not 
very clearly defined. (Fig. 6.) The veins show hyaline change in the media 
and adventitia. 


SPECIMEN 5. 
The Uterus of a Multiparous Doe on the Third Day After Parturition. 

The litter contained three, two of which the doe ate on the second day. 
She was killed on the third day. 

Macroscopic examination. The cross section measures 5.5 mm. The 
thickness of the wall is 1.2 mm. 

Microscopic examination. The muscle cells are decreased in size and show 
marked granular atrophy. (Fat staining shows no evidence of fatty 
degeneration.) Vessels. There is irregular proliferation of the intima of the 
arteries. The internal elastic lamina shows a wavy appearance and a tend- 
dency to split into layers. The media is undergoing further granular atrophy. 
(Fig. 7.) 


SPECIMEN 6. 
The Uterus of a Primiparous Doe on the Fourth Day After Parturition. 
The litter consisted of six, which were neglected by the doe and died on 
the second day. 
Macroscopic examination. The cross section of a cornu is 7 mm. The 
thickness of the wall is 2 mm. 
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Fig. 5. 
Uterus of multiparous doe, second day after 
parturition. Myometrium. 
(Weigert and Van Gieson.) x 100. 





Fig. 6. 
Uterus of multiparous doe, second day after 
parturition. Vessels. 
(Weigert and Van Gieson.) x 100. 
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Fig. 7. 
Uterus of multiparous doe, third day after parturition. 
(Weigert and Van Gieson.) «x 100. 





Fig. 8. 
Uterus of primiparous doe, fourth day after 
parturition. 
(Weigert and Van Gieson.) x 100. 
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Microscopic examination. Myometrium. The muscle cells are still further 
decreased in size. Vessels. The intima of the arteries is proliferating 
irregularly, apparently from the organization of peripheral clots. The internal 
elastic lamina shows a wavy appearance and is broken in places. The media 
is undergoing granular atrophy and elastic tissue is now being deposited. 
(Fig. 8.) A hyaline change is apparent in the walls of the veins. 


SPECIMEN 7. 
The Uterus of a Multiparous Doe on the Fifth Day After Parturition. 

The litter consisted of six, which were all well when the doe was killed. 

Macroscopic examination. The cross section of a cornu measures 7 mm. 
The thickness of the wall is 2 mm, 

Microscopic examination. Myometrium. The myometrium is showing 
granular atrophy. Arteries. At this stage granular atrophy of the media is 
a marked feature, and with Weigert’s stain and Van Gieson’s stain a false 
impression of a new vessel growing within an old thrombosed vessel is 
obtained in certain instances (Fig. 9). Staining with haemalum and eosin, 
however, disproves this, because the area of apparent thrombosis is shown 
clearly to be media which is undergoing granular atrophy. (Fig. 10.) 


SPECIMEN 8. 
The Uterus of a Primiparous Doe on the Sixth Day After Parturition. 
The litter consisted of five, all of which were living when the mother was 
killed on the sixth day of the puerperium. 
Macroscopic examination. The cross section measures 6 mm. The thick- 
ness of the wall is 2 mm. 
Microscopic examination. Myometrium. Granular atrophy is still a 


marked feature. The stain for fat shows no fatty degeneration. Arteries. 
Granular atrophy is still taking place in the cells of the media and elastic 
tissue is being deposited between them (Fig. 11). 


SPECIMEN 9. 

The Uterus of a Primiparous Doe on the Seventh Day After Parturition. 
The litter consisted of seven, which were all well when the doe was killed. 
Macroscopic examination. The cross section measures 6 mm. The thick- 

ness of the wall is 1 mm, 

Microscopic examination. Myometrium. Many of the muscle. fibres 
have now returned to approximately the same size as those in the non- 
pregnant uterus, although others still show the appearance of granular 
atrophy. Arteries. Elastic tissue is being deposited in the media and 
adventitia. (Fig. 12.) 


SPECIMEN Io. 
The Uterus of Multiparous Doe on the Ninth Day After Parturition. 

The litter consisted of three. On the fifth day one died. On the next 
day the doe was noticed to be neglecting tthe other two, which died on the 
seventh day. 

Macroscopic examination. The cross section measures 6 mm. The 
thickness of the wall is 1 mm. 

Microscopic examination. Myometrium. The myometrium has now 
almost the appearance of the non-pregnant state. Elastr fibres are to 
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Fig. 9. 

Uterus of multiparous doe, fifth day after parturition. 
False appearance of new vessel growing 
within an old one. 

(Weigert and Van Gieson.) x 100. 


Fig. 10. 
Uterus of multiparous doe, fifth day after parturition. 
(Haemalum and eosin.) x I00. 
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Uterus of primiparous doe, sixth day after parturition. 
(Weigert and Van Gieson.) x 100. 


Uterus of primiparous doe, seventh day after 
parturition. 
(Weigert and Van Gieson.) x 100 
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be seen between the muscle bundles. Vessels. The internal elastic lamina 
of the arteries is in its normal position. There is a marked deposition of 
elastic tissue between the muscle cells of the media and also in the adven- 
titia. Elastic tissue is also present in the outer coat and round the veins. 
(Fig. 13.) 


SPECIMEN II. 
The Uterus of a Primiparous Doe on the Fourteenth Day After Parturition. 

The litter consisted of five. One died on the fifth day, and the others 
died on the seventh day. The doe was killed on the twelfth day. 

Macroscopic examination. The cross section measures 7mm. The 
thickness of wall is 0.7 mm. 

Microscopic examination. Myometrium. Involution is now complete. 
Arteries. The internal elastic lamina is in its normal position, but has a 
wavy appearance, and shows some splitting. Elastic tissue is also to be seen 
in the media and adventitia. (Fig. 14.) 


SPECIMEN I2. 
The Uterus of a Primiparous Doe on the Fifteenth Day After Parturition. 

The litter consisted of thiee, all of which were neglected by the doe, and 
died on the third day. The doe was killed on the fifteenth day. 

Macroscopic examination. The cross section measures 4.5 mm. The 
thickness of wall is 0.7 m.m. 

Microscopic examination. The uterus corresponds to the normal parous 
uterus. Myometrium. The myometrium is normal. Arteries. The arteries 
show, as evidence of previous pregnancy, a wavy outline of the internal 
elastic lamina, and the presence of elastic tissue in the media and adventitia. 
(Fig. 15.) 


SPECIMEN 13. 
The Uterus of a Primiparous Doe on the Eighteenth Day After Parturition. 

The litter consisted of two, which were neglected by the doe, and died 
on the third day. The doe was killed on the eighteenth day, and was found 
to be pregnant again in one horn. Sections were taken of the pregnant and 
non-pregnant horns. 

The non-pregnant horn. Macroscopic examination. The cross section of 
the uterus measures 5.5 mm. The thickness of the wall is 0.5 mm. 

Microscopic examination. Myometr.um: The appearance of the myo- 
metrium is normal. Arteries. The internal elastic lamina is broken in 
places, and shows splitting. Elastic tissue present in the media and adven- 
titia. (Fig. 16.) ; 

The pregnant horn. Myometrium: Considerable hypertrophy of muscle 
fibres can be seen in the myometrium. Arteries: The arteries are enlarged 
and have thinner walls than those of the non-pregnant horn. Elastic tissue 
is present in approximately the same amounts. (Fig. 17.) 


SPECIMEN 14. 
SUPERINVOLUTION. 
The Uterus of a Primiparous Doe on the Twenty-fourth Day After Parturition 
The litter consisted of five, all of which were suckled and were alive 
when the doe was killed on the twenty-fourth day. 
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Fig. 13. 
Uterus of multiparous doe, ninth day after parturition. 
(Weigert and Van Gieson.) x 100. 


Fig. 14. 
Uterus of primiparous doe, twelfth day after 
parturition. 
(Weigert and Van Gieson.) x 100. 
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Fig. 15. 
Uterus of primiparous doe, fifteenth day after 
parturition. 
(Weigert and Van Gieson.) x 100. 


Uterus of primiparous doe, eighteenth day after 
parturition. Non-pregnant horn. 
(Weigert and Van Gieson.) x 100. 








JOURNAL OF OBSTETRICS AND GYNAECOLOGY 





Fig. 17. 
Uterus of doe, eighteenth day after parturition. 
Pregnant horn. 
(Weigert and Van Gieson.) x 100. 








Fig. 18. 
Uterus of primiparous doe, twenty-fourth day after 
parturition. Superinvolution. 
(Weigert and Van Gieson.) x 100. 
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Macroscopic examination. Superinvolution had taken place as the result 
of suckling, the cross section of the uterus being only 3 mm. This is , mm. 
less than that of specimen 2, a multiparous non-puerperal uterus. The 
thickness of the uterine wall at the antimesial border is 0.7 mm., also less 
than that of specimen 2. 

Microscopic examination. Myometrium. The muscle fibres are further 
reduced in size. Vessels: The arteries show a wavy appearance of the 
internal elastic lamina with marked deposition of elastica in the media and 
adventitia. This tissue has also been deposited in considerable amounts in 
the walls of an round the veins. (Fig. 18.) 


SPECIMEN I5. 
SUBINVOLUTION. 
The Uterus of a Multiparous Doe on the Twenty-fourth Day After 

Parturition. 

The litter consisted of four. One was eaten by the doe on the second 
day. The second died on the twentieth day, and the third on the twenty- 
first day. The doe died on the twenty-fourth day from peritonitis, the other 
youngster being then still alive. 

Macroscopic examination. One cornu was found to be considerably 
larger than the other, this being the horn which had previously been preg- 
nant, and which was now in a state of subinvolution, due to sepsis. This 
horn was 6 mm. in cross section, and the thickness of its wall was 2 mm. 
at the antimesial border. The horn which had not been peoguant, was 4 mm. 
in cross section, the thickness of its wall being 1 mm. 

Microscopic examination. (1) The horn which had not been pregnant. 
The peritoneal endothelium is lost in places. The myometrium is normal, 
except that of the subserous region, which shows signs of inflammation. The 
arteries show a wavy appearance of the internal elastic lamina, and the 
presence of elastic tissue in the media, denoting multiparity. (2) The 
horn which had been pregnant. Myometrium: The muscle-cells corres- 
pond in size to those of the sixth day uterus. Fibrous tissue is present 
in greatly increased amounts, particularly round the vessels. There is a 
marked round-celled infiltration. Vessels: The arteries have much thicker 
walls than normally at this period, owing ta the fact that involution of the 
muscle-cells of the media is not complete. Elastic tissue is only present in 
small amounts in the media and adventitia of the arteries and round the 
veins. (See Fig. 19 and compare with Figs. 15 and 18). 


From the examination of the foregoing specimens, involution 
would appear to proceed on the following lines. Immediately 
following delivery the uterus contracts, its muscle-fibres becoming 
shorter and broader. The vessels are as a result compressed, 
this occurring particularly in the case of the veins. The arteries 
also contract, their lumina becoming smaller and their walls 
thicker. In the succeeding days, the following changes take place. 


(1) In the Myometrium. 
Each muscle fibre is reduced in size by a process of granular 
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. Fig. 19. 
Uterus of multiparous doe, twenty-fourth day after 
parturition. Subinvolution. 
(Weigert and Van Gieson.) x 100. 
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atrophy, a considerable amount of its protoplasm being absorbed. 
Staining by sudan 111 definitely demonstrates that this is not a 
fatty degeneration. By the ninth day involution of the uterine 
musculature is usually complete, but as a result of suckling 
further absorption may take place; a process of superinvolution. 
The muscle fibres, however, are not reduced in number. 


(2) The Arteries. 

As stated previously the arteries contract after delivery. The 
proof of this contraction is afforded by the slightly wavy appear- 
ance of the internal elastic lamina, and the increase in thickness 
of the various coats of the vessel. During the puerperium there 
are various changes. 

(a) In the intima. There are irregular projections into the 
lumina, this being due to organization of peripheral clots. As a 
result, the intima becomes further thickened and the internal 
elastic lamina appears to be displaced outwards. At the end of 
involution and after superinvolution, the intima is still somewhat 
thicker than it was originally. 

(b In the internal elastic lamina. This structure, which has 
assumed a wavy appearance as a result of contraction of the 
vessel, shows evidence of splitting into layers. This is an appear- 
ance which all laminated structures are liable to adopt when 
subjected to bending, and would appear to have no special sig- 
nificance otherwise than to indicate previous pregnancy. 

(c) In the media. The muscle cells of the media undergo 
changes similar to those of the fibres of the myometrium. As a 
result of this granular atrophy, the vessel becomes reduced in 
size. By the fourteenth day this reduction is complete. Elastic 
tissue is deposited between the muscle fibres to a marked extent, 
the vessel’s walls eventually showing a chain-like effect. 

(d) The adventitia. Here again there is a deposition of elastic 
tissue, but only in small amounts. Elastic tissue is also deposited 
in small amounts round the vessels. 


(3) The Veins. 

The veins which were primarily compressed by the retraction 
of the uterine musculature and alteration of its muscle planes, 
also become reduced in size during involution. Hyaline change 
takes place in the inner and outer coats, and elastic tissue is 
deposited in the outer coat and round the vessels. 

Several points may now be noted: 

(1) There is no evidence to support Goodall’s theory that the 
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uterus renews its arteries during the puerperium by the growth 
of new vessels within the old ones. Figs. 9 and 10 would seem 
to indicate how this theory arose. 

(2) In the presence of superinvolution there is an additional 
deposition of elastic tissue. This is particularly evident round 
the veins. 

' (3) Subinvolution is characterized by a delay in the process of 
granular atrophy of the fibres of both the myometrium and of 
the muscular coat of the arteries. (From the study of specimen 15 
[Fig. 19] it would appear that Goodall’s contention that elastic 
tissue is found in excessive amounts in subinvolution cannot be 
upheld, in fact the reverse would seem to be the case.) 

(4) I am in accord with Helme, Evans and W. Shaw in con- 
tending that the change which takes place in the myometrium is 
one of simple granular atrophy, and not of fatty degeneration as 
has been stated by all other writers. One can only think that 
the majority of previous observations on this subject were made 
on pathological material. 
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THE problem of the cause or causes of spontaneous abortion has 
been attacked from many points of view by scores of workers. 
Infection has been blamed by DeLee”, Curtis’, McCord*’, Browne 
and Kincaid*, Cornell’, Talbot’’, Nickel and Mussey*’; sperm 
defects by Moench*’, Montgomery**, Sanders**; defects in the ova 
by Robinson**, Whitehouse**; heredity by Prell**; placentitis by 
Lawrance®*’; congenital malformation by Mall and Meyer*’, and 
Macomber*’; poisons by Browne’, Blair-Bell’, Datnow’*; defect 
of iron in the placenta by Hilgenberg**; dietary defects by 
Waddell” and his co-workers, Daniels and Hutton"'; trauma by 
Huntingdon*”; endocrine defects by Haultain*, Ehinger’’, 
Schlotthauer*’, Offergeld**, Bothe*, Ronsheim*’, Gardiner-Hill’’, 
Wolfsohn®’ and others; placental sclerosis by Dengler’*; changes 
in venous pressure by Daneff'’; vitamin defects by Poulsson*’, 
Vogt-Moller’, Juhasz-Schaffer*’, Maxwell**, Vogt*’, Watson’*; 
carbohydrate metabolic upsets by Williams*’. In recent years this 
interest has been quickened appreciably by the newer knowledge 
of the hormones and vitamins and their effects upon the sex cycle 
and pregnancy. 

The fertilized ovum comes to rest within the uterus on the 
endometrium and burrows into that endometrium, a phenomenon 
called nidation. The villi which develop in its decidua basalis are 
surrounded by a layer of trophoblast and studies of very early 
embryos, notably the classical Bryce-Teacher ovum, indicate that , 
the trophoblast is the active agent in eroding into the uterine 
walls. The activity of this trophoblastic layer has been recently 
well demonstrated by Kearns”*, and his work confirms that of 
the older investigators. Long ago, Mall** suggested that spon- 
taneous abortion developed when the environment of the tropho- 
blast was unsuitable, when, in short, maternal resistance to such 
invasion was too great. He believed that faulty implantation of 
the ovum was due to maternal rather than to ovular defect. 
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It is obvious that the ability of the placental villi to erode their 
way into the uterine wall has limits, and antiproteolytic powers of 
the maternal blood-serum have been amply demonstrated by such 
workers as Flexner’’ and his associates, and Grafenberg’’. 
Grafenberg”’ found that the decidua itself contained factors able 
to neutralize the proteolytic power of young placental villi. 

The power of the maternal organism in cases of spontaneous 
abortion to resist proteolysis of its blood-serum was the subject 
of the investigation we describe in this paper. 


MATERIAL USED. 

For many reasons the proteolytic ferment of the trophoblast 
more nearly resembles trypsin than erepsin, for the former acts 
upon native serum proteins. The fundamental difference between 
these enzymes has been clearly brought out by such workers as 
Shepovalnikov, Waldschmidt-Leitz and Walton*’, Northrop and 
Kunitz**, Kleiner and Tauber’, Cathcart®, and Fine’*. Accord- 
ingly we used a commercial trypsin preparation in our experi- 
ments (Digestive Ferments Company, Detroit). 

Our study covered the period between January 1934 and June 
1935, both inclusive. All available cases were studied, from the 
hospitals, the homes, public wards and from the private clientele 
of local physicians. My thanks are due to 26 of the latter for this 
courtesy. The total number of spontaneous abortions studied 
completely or in part was 53; of self-induced and therapeutic cases 
there were 21. By abortions we refer only to those cases in which 
pregnancy ended within the first 16 weeks of pregnancy. 

Everyone knows, of course, that it is difficult or impossible 
accurately to classify cases of this type into such groups as spon- 
taneous and induced. We have accordingly recorded as ‘“‘self- 
induced’’ only such cases as admitted recent self-manipulation. 
All others were regarded as “‘spontaneous’’, however adversely 
this might influence the statistical data given below. For 
example, this latter group includes several unmarried women who 
had had children or abortions before, a case in which a pessary 
had been inserted therapeutically several weeks before the abor- 
tion occurred, a case obviously due to severe systemic infection 
after acute tonsillitis (as proven by a pathological study of the 
umbilical cord and the ensuing clinical course), and several 
patients who stated that they had intended to induce abortion 
on themselves later, in any case, or had had self-induced abor- 
tions previously. As many as possible of these patients were 
interviewed by the author, and in the last analysis the impression 
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gained by such means must remain the most accurate differential 
method at our disposal, however fallacious. There is no doubt 
that many women induce themselves to abort when such a pre- 
caution is quite unnecessary. Mall**, for example, in his great 
monograph on the pathology of the ovum records that of 271 
pathological foetiis obtained from white women, cases in which 
spontaneous premature termination of pregnancy would be very 
probable, only one of 82 in which the cause of abortion was 
recorded was stated to be spontaneous. 

A sample of blood was taken from the mother’s vein as soon 
as possible after the abortion began. Ina few instances blood was 
obtained by pure chance weeks and even months before any 
signs of abortion developed. In others, blood was taken while the 
abortion was merely threatened and the symptoms did or did not 
proceed to the termination of pregnancy. But in the great 
majority of cases, blood was tested for the first time in from one 
to 23 days after the abortion first showed any signs or symptoms. 

It is often difficult to decide when an abortion has occurred, 
especially in the so-called missed type, in which the foetus may 
die and be resorbed, but the placenta grow for some time longer or 
all the products of conception disintegrate and be imperceptibly 
lost. A patient may bleed for weeks, and the foetus die at any 
time during that period, or live until delivery at term. A foetus 
may be passed unnoticed by anyone, as many of the earliest speci- 
mens undoubtedly are. The placental material remaining may 
continue to give all the usual signs of abortion for weeks afterward. 

All these difficulties, and many peculiar to the local situation, 
presented themselves in the course of this study, and we merely 
wish to emphasize in this way how difficult it must always be to 
carry out any accurate laboratory or clinical investigation in this 
field. 

The disproportion in our series between spontaneous and self- 
induced cases was due to many obvious factors. Undoubtedly 
some cases we have classified as spontaneous were in reality in- 
duced. There was a definite desire in cases of criminal abortion to 
conceal both the fact of pregnancy and that of its termination. 
Women in this latter group resisted admission to hospital unless 
severe sepsis or haemorrhage rendered it obligatory. Probably 
no very large proportion of such cases ever comes under local 
medical observation. 

Whenever possible, enough blood was withdrawn to enable us 
to make duplicate observations upon it. In addition, we attempted 
to test patients repeatedly until they had returned to complete 
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normality. ‘Accordingly many cases were tested but once, but a 
few were tested as often as 10 times. Whenever possible, the 
samples were taken before breakfast, but the nature of these 
cases usually prevented any such precaution. In any event, it 
later proved to be superfluous to insist upon this. 

Several types of control cases were used in this study, both 
human female and male, and rats and rabbits of both sexes. But 
the control series we mention at this time is an unselected group 
of pregnant women whose pregnancies had a normal course and 
outcome. They numbered 107. There are eight more cases 
in which the pregnancy has not yet been completed, 11 have been 
lost track of, and one is dead. This makes 127 cases in all, of 
which only the 107 first mentioned have been considered in the 
statistics presented. These women were tested several times at 
different periods of their gestation, and as early as possible in 
pregnancy in order to give us the best possible parallel to cases 
in the abortion group. 


TECHNIQUE (MODIFIED FROM WIGGLESWORTH”™ AND FINE"). 


1. Separate the serum promptly, and keep in corked tubes in 
the refrigerator until used. No preservative is required as the 
serum must be tested within 24 hours. 

2. Make a fresh phosphate buffer solution (Kolthoff) from 
borax and sodium dihydrogen phosphate to obtain a pH of 
eight. 

3. Add 0.5 c.c. of serum to 3.5 c.c. of buffer solution in each of 
two Wassermann tubes (I00x1II mm.). Plug one with cotton 
wool and incubate it for 30 minutes at 55+5°C. 

4. Cool the heated tube, and add to it and its unheated fellow 
1.0 c.c. of a commercial trypsin solution in glycerin and water. 
(For description of the preparation of this proteolytic solution see 
below.) 

5. Cork both tubes and incubate at 32 to 42°C. Sample each 
tube at intervals of 10 minutes by withdrawing 0.5 c.c. 

6. Add each such sample to 5 c.c. of distilled water containing 
five drops of phenolphthalein solution (50 mgm. of phenol- 
phthalein per 100 c.c. of 50 per cent solution of ethyl alcohol). 

7. Titrate the samples against fresh N / 100 sodium hydroxide 
solution in a microburette. 

8. The standard for these titrations is 10 c.c. of phosphate 
buffer (Kolthoff) at pH of nine, containing 10 drops of phenol- 
phthalein solution (see above). 

The end-point is easily read. No preliminary titration of the 

1074 




















RESISTANCE TO PROTEOLYSIS 


tubes before incubation is necessary. Readings are taken im- 
mediately upon sampling, until five or more such samplings have 
been made. 

As a control a known normal serum was digested similarly in 
every batch of sera being tested, because the activity of a standard 
and active proteolytic solution varies somewhat day by day. We 
found it convenient to test three sera, one control and two un- 
knowns, under exactly parallel conditions, and these we set up as 
follows :. 











Tube 1a (control) Tube 2a Tube 3a 
3.5 c.c. buffer 3.5 c.c. buffer 3.5°c.c. buffer 
0.5 c.c. normal serum 0.5 C.c. serum 2 0.5 C.c. serum 3 
1.0 c.c. trypsin 1.0 c.c. trypsin 1.0 c.c. trypsin 
solution solution solution 
Tube tb (control) Tube 2b Tube 3b 
3.5 c.c. buffer _ 3.5 c.c. buffer | & 3.5 c.c. buffer | & 
0.5 c.c. normal serum | = 0.5 c.c. serum 2 | - 0.5 C.c. serum 3 | = 
1.0 c.c. trypsin &  r.0oc.c. trypsin © toc.c.trypsin © 





solution solution solution 


For the first 13 months of this investigation we used one per 
cent solutions of commercial trypsin powder dissolved in solutions 
of glycerin and water. Various strengths of glycerin, ranging 
from 25 to 99 per cent, were used and it was found that its con- 
centration in the digest Was unimportant apart from its preserva- 
tive value. Some of these solutions retained their proteolytic 
potency undiminished for as long as eight months. Purely 
aqueous solutions, on the other hand, lost their potency in about 
four hours or a little more. 

One per cent solutions of the commercial enzyme made in the 
above manner digested the serum of women with normal preg- 
nancies in a standard and readily measurable manner (see F’g. 1) 
but showed certain characteristic variations of this action when 
incubated with the sera of aborting women (Fig. 2). However, 
one can prepare solutions of trypsin sufficiently strong to digest 
any such serum in the same manner as they would digest normal 
sera. The strongest solution that we have required in our work to 
date for this purpose has been Io per cent trypsin in aqueous 
glycerin. 

However, we found that one per cent solutions of these fer- 
ments were still too powerfully proteolytic to use in certain seasons 
of the year and yet display differential value between the sera of 
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normal pregnancies and those of abnormal or aborting pregnan- 
cies. Hence in the last five months we used a trypsin solution 
made from the above stock solution (one part of trypsin powder 
dissolved in 75 parts of glycerin and 25 parts of water). One-fifth 
of one part of such a stock solution was then dissolved in water 
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20. 30. ‘ 
Duration of Digestion 


40. 


Fic. 1. 
Illustrating the digestion of a normal serum, with and without 
preliminary heating, by a solution of trypsin. 


to make 100 parts of a 1/500 of one per cent solution of the fer- 
ment. This solution was, of course, always prepared just before 
use. 

We had attempted before this to attentuate the proteolytic 
stock solution suitably by heating it at 80°C. for several periods 
of 30 minutes each. The results were unsatisfactory, as this solu- 
tion has a high resistance to such heating. 

The digestion of these buffered serum-trypsin solutions took 
place over a wide range of temperature, viz. from 20° to go°C. 
The optimal temperature to display the variation of abnormal 
sera is about that of the body, viz. 37°C., or, better still, 
40+42°C. Moreover, a preliminary heating of the mixture for 30 
minutes at a temperature of 55+5 °C. produces some effect on the 
serum which makes the differential value of the test still greater. 
This is a purely empirical observation and we attempt no 
explanation. 
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Fic. 2. 


Illustrating various types of digestion of resistant or inhibitive sera, 
with and without preliminary heating, by a solution of trypsin. 


OBSERVATIONS. 


Within the first 50 or 60 minutes a typical parallel series of 
digests as set up displayed in each tube a gradual increase of free 
or titratable acidity amounting to from 0.30 to 0.50 c.c. of an 
N/1o0o solution (or the increased acidity was 1.0 molar). This 
increase was due entirely to protein hydrolysis and not to any in- 
crease in the amino-acids. For example, the formal titration of 
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the digests after digestion had been under way from 4o to 100 
minutes showed a formal acid of exactly the same amount as was 
present when digestion began. Sensitive qualitative tests for 
lactic acid did not give a positive test for the latter after as much 
as two days of such digestion. It could not, therefore, be a very 
significant factor in the reaction. 

The digestion curve of blood-serum of a woman carrying a 
normal pregnancy is illustrated by Graph 1. The heated and 
unheated digest curves usually run parallel in the case of such 
normal sera. Acid products of proteolysis began to increase 
quantitatively in the digest almost as soon as the enzyme solution 
was added, or certainly within 30 minutes of that time. After a 
varying period of digestion ranging up to 90 minutes or even 
longer, the free acidity of the solution failed to increase further 
and, indeed, decreased. Then formal acid began to increase, and 
mounted steadily. This sequence of events was observed long 
ago by Cole,’ and confirmed by Wigglesworth,’ and by Fine.’* 
The explanation offered was that trypsin had two components, 
a tryptase and carboxy-polypeptidase, and that the tryptase or 
protease acted first to produce the free acid. The next step in- 
volved the polypeptidase liberating amino-acids. For a detailed 
discussion of the question, and comments on the possibility of a 
lipase or phosphatase being involved. (See Fine.**) 

This type of digestion curve, as was mentioned, characterized 
the blood-serum digests of most normally pregnant women and 
induced abortions. 

However, a very different type of digestion curve was obtained 
in the tests made on the sera of spontaneously aborting women. 
_No evidence of digestion developed for a period from 40 to 100 
minutes under the same standard conditions. A typical curve of 
this type is illustrated in Graph 2. In this type of digestion the 
curves representing the heated and unheated digest tubes might 
or might not be parallel and both flattened, but as often as not, 
one was flattened and one was not. The serum-buffer mixture in . 
one tube or both seemed to have developed a certain resistance 
to the protease fraction of the actively proteolytic agent. When 
digestion did commence, as it always did eventually, it might 
either proceed with unusual rapidity or else according to the usual 
fashion as if no preliminary modification had occurred. That such 
delay in digestion as is here described was not due merely to delay 
in activation of the enzyme is shown by the fact that it so fre- 
quently occurred in only one tube of a pair. In the other tube the 
digestion began and proceeded normally in every respect. It must 
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be emphasized, too, that there was no difference between the 
normal and these abnormal sera in formal acid production. All 
our remarks henceforth apply only to free acid formation and 
the protease fraction presumably responsible for the same. 

This type of delayed digestion was characteristic of the serum 
of many spontaneously aborting women. Since some normal sera 
did not begin to digest until 30 minutes, under the standard condi- 
tions, had elapsed, but few or none were delayed longer, we set 
40 minutes or more of delay as the criterion of a resistant serum. 
This resistance might or might not appear in the blood a month or 
more before any sign of abortion showed itself. In one of our 
cases it developed fully six weeks before pregnancy terminated in 
the expulsion of a foetus with complete eventration, about two 
months old. 

We found that sera resisting proteolysis rapidly lost this power 
on standing in the refrigerator, viz. in one to 11 days and on the 
average in four days. Moreover, the samples taken from spon- 
taneously aborted women some days after the abortion had been 
completed had become normally digestible. This return to normal 
took from one to 12 days, and on the average six days. If the 
patient’s uterus were curetted the change back to normal digesti- 
bility of the serum took place more rapidly—on the average in two 
days. 

Accordingly, it seemed fair to exclude from the table below 
such cases as were tested more than 10 days after the abor- 
tion had occurred, or which had had intensive therapy with 
vitamin E preparations just prior to sampling, or had had large 
transfusions immediately before testing—a total of ro. 


CORRECTED RESULTS. 








Normal Induced Spontaneous 
Pregnancy Abortion Abortion 
Proteolytic ey 
Test Agent No. of Resist- No. of Resist- No. of Resist- 


Cases ant Cases ant Cases ant 


I per cent trypsin 
solution was 78 9% 13 8% 22 59% 


1/500 of 1 per cent 
trypsin solution 29 7% 7 0% 22 86% 





107 8% 21 5% 44 73% 
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DISCUSSION. 

Proteolytic ferments were demonstrated in the placental villi 
as early as 1907 by Muller and Kolaczek*’, later by Grafenberg”’ 
and others. The latter found them only in the placentae of the 
first four months of gestation. Frank’* showed that the concen- 
tration of erepsin (the only proteolytic enzyme he studied) was 
much higher in the placenta than in the blood, and did not vary 
appreciably in amount throughout pregnancy. 

It cannot be assumed that the conditions 7m vitro under which 
we have worked bear any very exact relation to the situation 
existing in the body at the site of implantation of the fertilized 
ovum and its ensuing trophoblastic activity. It would be difficult, 
if not impossible, to estimate the concentration of the proteolytic 
enzymes in that vicinity. However, we have demonstrated that 
many spontaneously aborting women have developed a certain 
resistance in their blood to the activity of proteolytic ferments of 
the type found in the embryonic trophoblast. It would be no very 
great assumption to believe that such resistance on the part of 
the maternal organism was at least an important aetiological factor 
in the production of such abortion. 

If it is objected that this study indicates merely a delay in the 
onset of digestion, and not a permanent resistance to that process, 
it can be pointed out that im vitro the proteolytic agent attacked 
a single specimen of serum until its resistance was overcome and 
it could be digested. But at the placental site the proteolytic villi 
are continually bathed in fresh serum, bringing to that focus more 
and more resistance to the activity of the erosive trophoblast. In 
cases of spontaneous abortion, the decidua basalis appears grossly 
normal, in many cases at least. It has developed to about the 
usual size, shape and thickness. But it is defective in more subtle 
ways, and this defect is due to some such elusive biochemical 
mechanism as we have described. 

Every precaution was taken to make sure our reagents 
throughout were active and fresh and strictly comparable with 
one another. 

The appearance of resistance to proteolysis in a serum is never 
due to deterioration on standing. Indeed, the very reverse is the 
case. Moreover, the high proportion of buffer to serum, viz., 
seven to one, was certainly adequate to take care of any small 
variations in fH in the samples of serum. Adding large amounts 
of N/to acid or alkali to the serum-buffer mixture altered the 
titratable acidity so greatly that the activity of the ferments used 
was altered too. But this occurred only when amounts exceeded 
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0.1 c.c. of acid or alkali per 0.5 c.c. of serum were added. At or 
below that limit the digestion curves of either resistant or normal 
sera were unchanged, and, in fact, it should be pointed out that 
the ferments continue to act normally in the face of the accumula- 
tion of their own acid products of hydrolysis. Beyond the con- 
centration of acid or alkali mentioned above, however, normal 
sera show a delay in free acid formation quite similar to the type 
we have been describing thus far. 

Solutions of trypsin in water lost some of their potency within 
a few hours. Then the digestion curve produced by their action 
on serum-buffer mixtures was of the same type as that produced 
when active proteolytic solutions attempted to digest resistant 
sera. Similarly trypsin solutions in glycerin, after a period of 
time varying from six weeks to nine months lost a good deal of 
their proteolytic activity. When enterokinase, prepared after the 
technique of Mellanby and Woolley**, was added to such defective 
aqueous or glycerin solutions of trypsin their potency was not 
improved in any way in instances in which the deterioration was 
well-marked. Enterokinase added to active trypsin solutions, did 
not enable them to digest resistant sera any more readily. This 
indicates that the phenomenon we have described is not due to 
delayed activation of the trypsin, but is a property of the serum 
itself. 


The antitrypsin of the blood is not the factor concerned in 
producing the delay in the onset of proteolysis.. It has ten well 
studied by such workers as Flexner”’ and his associates, Banting 
and Gairns’, Jobling**, Fine’**, Hanson”, Yamanaka™, Hayashi’, 
Necheles and Fernando*’, and Young™. It appears that any 
methods of estimating it quantitatively which we now possess 
indicate its very great variability. Serum antitrypsin is destroyed 
by heating a serum to 70°C. for 30 minutes, whereas sera resisting 
proteolysis in the manner herein described usually retained this 
power unchanged or showed it even more definitely after exposure 
to temperatures as high as go° to 100°C. for 30 minutes or more. 
Moreover, the work on antitrypsin indicates that its effect is to 
decrease the total acid produced by protein hfdrolysis, rather than 
merely to delay the onset of such hydrolysis. In the type of 
anti-proteolytic phenomenon we have described, the amount of 
the total acid produced is unchanged by any initial modification 
in the type of the digestion. 

The occurrence of spontaneous abortion in the febrile diseases, 
when these are concomitant with pregnancy, may find its explana- 
tion in this work. It has always been assumed that such abortions 
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were largely due to the toxic products of the disease’s process 
per se. However, we have presented evidence to indicate that 
the maternal blood was in some individuals more resistant to the 
action of proteolytic ferments at temperatures slightly above body 
temperature. Hence the fever itself may incite more maternal 
resistance to the growth and development of the trophoblast, 
and, as a result, the sensitive embryo may suffer. Of course, the 
products of toxic disease may also play some aetiological réle in 
terminating pregnancy. 


SUMMARY. 

1. Seventy-three per cent of 44 spontaneously aborting women 
had blood-serum showing a characteristic type of resistance to 
the proteolytic action of commercial trypsin. The resistance 
appeared to be directed against its protease fraction. 

2. Eight per cent or less of 128 normal pregnancies and self- 
induced abortions presented the same phenomenon. 

3. It is suggested that many spontaneous abortions are pro- 
voked by excess of this ability of the maternal blood to impede 
the proteolytic activity, and hence damage the nutrition of the 
embryonic trophoblast. 

4. The maternal resistance described is not due to serum 
antitrypsin. 

5. An explanation is offered for the occurrence of abortions 
in febrile disease. 


The author wishes to express his gratitude to Professor W. P. 
Tew of the Department of Obstetrics for the use of much clinical 
material, both ward and private cases, to many physicians of 
this vicinity who have presented him with material, and to Pro- 
fessor A. B. Macallum and Mr. G. A. Adams of the Department 
of Biochemistry for laboratory facilities and much help and 
advice in technical procedures. 
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Is Oestrin the Cause of the Resistance to Proteolysis 
found in the Blood-Serum of Aborting Women ? 


BY 
Evan SHuTE, B.A., M.B. 


Department of Obstetrics and Gynaecology, University of 
Western Ontario, London, Canada. 


IN a previous paper, the author reported a characteristic 
modification of proteolysis displayed by the blood-serum of many 
spontaneously aborting women when the serum was acted upon 
by commercial trypsin. It appeared to be a temporary inhibition 
of the activity of the protease fraction. Under certain standard 
conditions in vitro the onset of the formation of titratable or free 
acid in digests of trypsin was delayed for periods of 40 to 100 
minutes. This was rarely true of the serum of women with normal 
pregnancies or self-induced abortions. Eventually, of course, all 
sera exposed to suitable enzyme solutions underwent digestion, 
but delay in the onset of such digestion was a feature peculiar to 
spontaneous abortion. 

What is responsible for the temporary resistance to, or inhibi- 
tion of, proteolysis characterizing such sera ? 

As was pointed out in the previous paper, it was possible to 
heat sera which resisted proteolysis to temperatures of 90°C. or 
even higher for a period of 30 minutes without destroying such 
resistance. Indeed, in some cases resistance to proteolysis ap- 
peared in such heated serum when it was not to be observed in 
digests maintained at or below body temperature. Therefore, the 
anti-proteolytic factor appeared to be highly resistant to heat. 

Resistant sera soon lost their anti-proteolytic power on stand- 
ing and even more rapidly on shaking. This loss was more rapid 
at room temperature than at zero, but even in the refrigerator it 
occurred spontaneously in standing serum, on the average in four 
days. In one instance the anti-proteolytic power persisted for II 
days under the latter conditions, but that was most unusual. The 
addition of a preservative such as toluol or phenol did not prevent 
such deterioration of the serum’s resistance. 

Moreover, when samples of blood were taken from an aborting 
woman every two days after an abortion had been completed, 
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either spontaneously or by curettage, the serum was rapidly 
returned to normal digestibility by trypsin. This return to normal 
occupied from one to 12 days, but on the average occurred within 
six days, unless curettage had been performed. In curetted cases 
only two days were usually required. 

This suggested a relation between the integrity of the placenta 
and the presence of a factor resisting proteolysis in the maternal 
blood-serum. We suspected that the placenta excreted such an 
agent into the blood and hence that a suitable placental extract 
could reproduce this phenomenon in normal serum. 


EXPERIMENTS IN VITRO. 


We made aqueous extracts of curettings of spontaneous and 
induced abortions, and of placentae at every stage of gestation. 
The standard method developed was to macerate three grams of 
fresh placental material in a mortar in five cubic centimetres of 
distilled water. This particular amount of placental substance 
is approximately the amount of material available after the 
average curettage for abortion, and we desired to make our obser- 
vations on term placentae and curetted deciduae comparable. 
No serious effort to free the placentae or curettings of blood or 
ferments was made because Frank’s studies on placental enzymes 
had proved the futility of such an attempt. Moreover, if we had 
washed the curettings carefully it would have been almost useless 
to extract them afterwards with water. The solvent used was 
water because that vehicle most closely resembled blood-serum. 
More complex solvents would have rendered our experiments 
in vitro too much unlike the actual situation at the placental 
site in vivo. This crude method of extraction rapidly proved its 
adequacy as will appear. 

The emulsion of placental material was allowed to stand for 
Io minutes and was then filtered into normal serum (not the 
serum of the patient from which the placental material came) 
until the final volume of mixture was twice that of the original 
serum. The normally digestible serum and extract were left in 
contact, with occasional shaking, for a period of at least 20 
minutes, after which a proteolytic agent and phosphate buffer 
were added according to the technique described in our previous 
report. This serum-extract mixture was tested for its reaction 
to commercial trypsin by that technique, in the same manner as 
the sera of aborting women had been tested. The details are not 
repeated here. 


1086 




















IS OESTRIN THE CAUSE OF RESISTANCE TO PROTEOLYSIS? 


RESULTS. 

For the sake of brevity our results are not recorded here in 
tabular form. Suffice it to say that 78 tests were made using 
extracts prepared from the curettings or placentae of 62 women. 
These 62 cases consisted of II spontaneous abortions, seven 
induced abortions, 26 miscarriages or premature labours, and 18 
cases at term. 

A comparison of the results obtained when trypsin solutions 
acted on the serum-extract mixtures and acted on the blood-sera 
of the patients whose placentae were extracted, showed quite 
definitely that the effect of the extracts was due to something 
inherent in the villi themselves, and not merely to adsorbed blood 
and fibrin. Serum-extract mixtures proved resistant to proteolysis 
in cases in which the patient’s serum alone was readily digestible. 

The results may be stated in this way: 


TABLE I. 


Spontaneous Induced 
abortion Miscarriage Premature Term abortion 
placenta placenta placenta placenta placenta 

















Total number 1I 5 ar 18 7 
Percentage 

resistance 

to proteolysis 64% 100% 43% 28% 14% 





The resistance of proteolysis produced by the addition of such 
placental material to normal serum developed in half an hour to 
an hour, and disappeared in most instances in 24 hours, or 
slightly more. The digestion curve produced when commercial 
trypsin was added was identical with that shown by the serum 
of most spontaneously aborting women, as described elsewhere. 

By heating the serum-extract mixtures to high temperatures 
we have repeatedly proven them as resistant to heating as any 
anti-proteolytic serum secured from aborting women. 

The anti-proteolytic power of either resistant sera or resistant 
serum-extract mixtures was readily removed by shaking with 
chloroform. About five times as much chloroform was added as 
one had serum or serum-extract mixture, and after shaking 
vigorously for several periods of 15 minutes each, the chloroform 
was centrifuged off. The serum or serum-extract remaining, 
depending upon which was being tested, was normally digestible 
by standard trypsin solutions. 
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Preparations of oestrin also reproduced the resistance pheno- 
menon when added no normal serum, as is shown below: 














Tasce II. 
+ 
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13 oo > go _ yy . 
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1.3 ” sp 90 = I Strong 
13 5 es 180 + 18 Strong 
1.5 ” »» 180 + 28 ” 
1.5 *Theelin (P.D. & Co.) 50 + 17 Sensitive 
0.5 es oF 25 4 22 Strong 
0.5 Ae os 25 + 4 ” 
0.5 nA Pe 50 Zs 1814 Sr 
0.5 ” » 50 + Sensitive 
I Oestrone (Marrian) Smallam’t + I a 

I Oestriol oy fe Pe + I és 

I { Oestrone re 5 times last — 16 Strong 
1 


Oestriol bs Same _ 16 


” 


Strong trypsin solution = 1 per cent 
glycerine solution. 
Sensitive trypsin solution = 1/500 of 1 per cent trypsin powder in water. 








trypsin powder in 75 per cent 


* To make sure that the alkalinity of the Schering’s and Parke Davis’s 
preparations was not a factor, they were neutralized before use. 

+ Oestrone and oestriol were extremely insoluble in water or blood-serum. 
No large proportion of this material tested ever entered solution. 


DISCUSSION. 
The method used in preparing our placental extracts was very 
crude. For reasons given below, we believe that all the placentae 
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tested would have revealed the presence of such an anti-proteolytic 
factor as we have described if better solvents had been used, if 
the extractions had been more thorough, or if more tissue had 
been used. Unless the factors in the placentae with which we 
dealt were highly soluble, the extracts made would not contain 
a very high proportion of them. But no other method was open 
to us if we were to compare placentae with curettings bulk for 
bulk and use a solvent quite comparable to the blood-serum which 
bathes the placental villi in the human body. 

The method used did illustrate adequately that the anti- 
proteolytic power of certain blood-sera might be derived from the 
placenta, for the placenta in just such cases contained a substance 
which could be added to normal sera to reproduce that effect. 
In short, such resistant sera were not defective, but contained a 
definite agent responsible for resistance and this agent could be 
added to or taken from sera. Moreover, this agent was much 
more readily recovered from placentae early in pregnancy, 
especially in the placentae of cases of spotaneous abortion or mis- 
carriage. It was present in many placentae at term. In a few 
such cases, when portions of tissue of the usual amount had 
failed to reveal the presence of the anti-proteolytic factor, larger 
portions did so. This suggested that it was merely present in 
excessive proportions in the placentae of abortions and mis- 
carriages, but was present in other placentae at least in small 
amounts. “ 

What substance exists in the placenta which can resist heat 
to the extent described, is soluble in water and readily soluble 
in chloroform, oxidizes fairly readily in aqueous solution, dis- 
appears from the villi rapidly as they undergo necrosis, and is 
present in the placenta throughout gestation ? 

It cannot be prolan, because prolan is destroyed in some 
instances by heating at 60°C. for 30 minutes, as Parkes 
and Askew showed. The author has repeatedly tested known 
Friedman-positive urines after heating them up to 70° to 75°C. 
for 30 minutes and always found they had become Friedman- 
negative. 

That it cannot be antitrypsin we have shown elsewhere. 

It probably is a substance closely resembling oestrin, if not 
actually oestrin, and the effect of the addition of oestrin to normal 
sera further confirms this impression. We know that the placenta 
is a reservoir or, as Philipp contends, a producer of oestrin, or 
both. Studies are being made to determine if the proteolytic effect 
here described is specific for oestrin, and if it can be made a 
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qualitative or even quantitative test for the presence of that sub- 
stance in the blood. However, so many substances have oestrin- 
like effects, as a recent editorial in the Journal of the American 
Medical Association succinctly pointed out, that nothing more 
definite can be concluded at present. The anti-proteolytic placental 
factor seemed to be very much more readily soluble in blood- 
serum than pure oestrone or oestriol proved to be. It is con- 
ceivable, of course, that oestrin in the tissues exists in a very 
soluble form. 

It is of interest that we have found that if normally digestible 
serum be added to anti-proteolytic serum so that the former con- 
stitutes five to 10 per cent or more of the total volume of serum 
the resultant mixture immediately becomes normally digestible. 
This may point the way to an explanation of Sellheim’s success 
in injecting habitual aborters repeatedly during their pregnancies 
with small amounts of normal serum. It has been pointed out by 
Reynolds and Allen that the effect of oestrin on the uterus is 
readily neutralized by progestin, and that to accomplish this a 
disproportionately small proportion of the latter is required. 

Gad-Andresen and Jarlov have recently reported that prepara- 
tions of folliculin inhibit the growth of plant roots, as do such 
substances of the growth of plants as auxin and rhizopin. These 
authors believe that the actual inhibiting substance is not oestrin, 
but a plant-growth substance of the nature of auxin excreted in the 
urine during pregnancy simultaneously with oestrin, and not 
separable from it by the usual fractionating methods, because very 
similar in solubility and composition. A perusal of their reports 
reveals no very good evidence for their belief that the inhibiting 
substance is not actually oestrin. If it should prove to be oestrin it 
would afford a very suggestive parallel to our work on the inhibit- 
ing effect on placental villi of a substance closely resembling or 
identical with oestrin. 


EXPERIMENTS IN VIVO. . 

Many workers, notably Zondek and Aschheim, Engle and 
Mermod, Martins and Fabiao, and Bourg, have shown that in 
experimental animals follicle ripening and even ovulation can be 
produced during pregnancy by means of injections of anterior 
pituitary hormone, or better, by anterior pituitary lobe implants. 
Recently Selye, Collip and Thomson have indicated that there 
are some differences in the effect produced on the ovaries in 
pregnant animals by gonadotropic preparations from urine and 
pituitary extracts. Nelson, however, in experiments on non- 
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pregnant animals found that various preparations of the oestro- 
genic and gonadotropic hormones had the same effect on the 
pituitary gland itself and believes that fundamentally all these 
substances act by means of the oestrin produced by the test 
animal’s own gonads. 

Moreover, Teel reported that injections of hypophyseal extract 
produced in pregnant rats the phenomena of death in utero, 
resorption, and bloody amniotic fluid with placental detachment. 
The same picture was produced in these animals when injected 
with oestrin by such workers as Zondek, and D’Amour, D’ Amour 
and Gustavson. 

Katzman, Levin and Doisy found that the daily administra- 
tion of pregnancy urine to female rats produced continuous 
oestrus for five to 10 days, probably due to follicle stimulation 
in the ovaries. 

We felt that injections of gonadotropic hormone given to the 
human pregnant female might liberate oestrin by follicle ripening 
and produce the characteristic resistance to proteolysis which has 
been discussed in this and the previous paper. As the danger of 
the patients’ aborting was to be considered, the only cases used 
were those in which abortion was desirable from a medical point 
of view. 


We had a pregnant patient with moderately severe hypertension and 
evidence of progressive chronic nephritis. It was thought that the 
pregnancy should be therapeutically terminated, and the patient steril- 
ized. An attempt at vaginal sterilization had been made one year previ- 
ously, but pregnancy had occurred in spite of that. Her obstetrical 
record consisted of one still-birth, five miscarriages and no live babies. 
When first seen by us she was six months’ pregnant. Her serum on 
several tests had shown itself normally digestible by standard trypsin 
solutions. The author injected 10 cubic centimetres of fresh antuitrin S 
(Messrs. Parke Davis & Co.) intramuscularly into the buttock and took 
samples of blood every two hours afterwards. The first sample taken 
two hours after the injection showed definite and marked resistance to 
proteolysis, and this condition persisted for 16 hours. At 20 hours after 
injection the blood was normal again and remained so. There were 
neither symptoms nor signs of miscarriage. The patient was allowed to 
go to term, and although the foetal membranes ruptured spontaneously 
three weeks before that time, she had a normal full-time child. 

Another patient, six weeks’ pregnant, came up for therapeutic abor- 
tion. She had recovered in the preceding two months from a pulmonary 
abscess, had active tuberculosis, and such severe nausea that her weight 
had decreased to 87 pounds. There were bad varices of the legs. She 
had had two previous normal term pregnancies with difficult labours. 
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She had albuminuria. She was injected intramuscularly with 10 
cubic centimetres of antuitrin S (the sample was outdated by five weeks). 
Previous blood-serum tests had always shown normal digestibility by 
standard trypsin solutions, but the first sample tested 114 hours after the 
injection showed resistance. The resistance to proteolysis had disap- 
peared by 5% hours and did not return. There were no clinical signs 
nor symptoms of abortion, and curettage was accordingly performed 
on the following day. 

A similar injection of antuitrin S into a patient at the menopause, 
who had never had children although married and desirous of them, 
produced no change in her blood-serum. The same can be said of a case 
of severe eclampsia at the sixth month of pregnancy (labour was later 
mechanically induced), a missed abortion case with a negative Friedman’s 
test, and a normally pregnant woman a few days from term. 


DISCUSSION. 

In this clinic few who are suitable for such an experiment as 
this present themselves. However, the results in these first two 
cases demonstrate that the injection of a potent gonadotropic 
preparation of pregnancy urine may for a period of a few hours 
reproduce in the normal blood-serum of the patient the effect we 
have ascribed to an oestrin-like substance. If the work on animals 
is a guide to a proper interpretation of the phenomenon, oestrin 
is actually produced by follicle ripening and the effect on the 
blood-serum may be due to this oestrin. 

No satisfactory explanation has ever been offered for the 
failure of the placental villi to penetrate the uterine wall as far 
as the serosal coat since they normally are able to erode their way 
into the myometrium for a very considerable distance. It has been 
taken for granted that there is a certain amount of maternal 
resistance to such encroachment of the foetal trophoblast through- 
out every pregnancy. We have suggested elsewhere that when 
such resistance is excessive, pregnancy ends prematurely. In the 
present paper evidence has been adduced to indicate that the 
placental villi in both normal and abnormal pregnancy themselves 
possess, and possibly secrete, the antagonist to their own erosive 
agents. Presumably the two tendencies exist during a normal 
gestation in a progressive equilibrium, and thus the intrusive villi 
are held in check. But excesses of the resistant factor induce 
premature termination of pregnancy. In this connexion it will 
be recalled that Philipp found oestrin principally in the chorionic 
layer on the foetal side of the placenta. 

Many authors have demonstrated that oestrin could produce 
abortion in animals, notably, in addition to those already men- 


1092 
























































IS OESTRIN THE CAUSE OF RESISTANCE TO PROTEOLYSIS? 


tioned, Smith, Allen and Dodds, Parkes and Bellerby, Engle and 

Mermod, Phillip, Kelly, Courrier, Tschaikowsky, Hill and 

Parkes, Evans and Simpson, Burdick and Pincus, and most 

recently Robinson, Datnow and Jeffcoate. The effect of oestrin 

on the pregnant uterus had been well shown by Reynolds, and 

by Reynolds and Firor. Pighini and Colonna found liquor folliculi 
- oxytocic for cows. , 

There is an equilibrium in pregnancy between oestrin and 
anterior pituitary gonadotropic hormone as pointed out by 
Leonard, Meyer and Hisaw, Von Arvay and others. Deficiency 
of the latter factor and hence overaction of the former in cases 
of human abortion has been described by Murphy, Davy and 
Sevringhaus, Wiesner, Jeffcoate, Vayssiere, Chosson and Donnet. 
Presumably when the equilibrium is upset the relative excess of 
oestrin interrupts the pregnant state. Murphy found a high 
excretion of oestrin in the urine in several cases of abortion in 
the human. 

Brdiczka, later Fontes and others, showed that the blood of 
pregnant women late in pregnancy, or in labour, or the fluid 
expressed from the placenta, was oxytocic to the surviving uterus 
of the guinea-pig. Barjaktarovic found that the urine of women 
in labour was oxytocic to other pregnant women and to mice and 
rats in the second half of pregnancy. In all these instances the 
principal réle is probably played by oestrin. 

The recent work of Robson, Von Arvay, Robinson, Datnow 
and Jeffcoate, as well as Cohen, Marrian and Watson, has fairly 
definitely established for the human the relation of oestrin to the 
onset of labour at term or near term. Robinson and his co-workers 
actually produced threatened abortions in human females by huge 
injections of preparations of oestrin. Their published data does 
not indicate the subsequent course of cases so treated, except to 
say that frank abortions did not ensue. Whether missed abortion 
or normal delivery at term of normal infants occurred in these 
cases is not stated. The last-named workers have advanced 
evidence for the transformation of combined oestrin into a more 
active free form before labour pains, true or false, commence, 
and believe there is a causal relation between the two events. 

It is difficult to gather together all the different links in the 
evidence presented, but there seems good reason to believe that a 
substance closely resembling oestrin, if not actually oestrin, is 
responsible for the appearance in the blood of spontaneously 
aborting women of a characteristic resistance to the action of the 
proteolytic ferment, trypsin. That oestrin is at least a major factor 
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in the production of abortion has been indicated by extensive 
work on animals, and the foregoing fact strongly suggests that 
the same holds true for the human female. It is not improbable 
that pregnancy is interrupted before term by a premature activity 
or concentration of the agent or agents responsible for the onset 
of labour at term—and oestrin appears to play a major réle in 
that event. 


SUMMARY. 

1. Evidence is presented for the belief that a substance closely 
resembling oestrin is the factor in the maternal blood-serum 
responsible for resistance to proteolysis in many cases of spon- 
taneous abortion. 

2. The concentration of availability of this anti-proteolytic 
principle is greater in the placentae of women whose pregnancies 
terminate prematurely than in more mature placentae. 

3. An explanation is suggested for the maternal control of 
the invasion of the uterine wall by the placental villi in pregnancy. 

4. A brief review of the literature is given to indicate that 
oestrin is a major factor in the causation of labour, whether 
premature or at term. 


The author desires to express his gratitude to Professor W. P. 
Tew of the Department of Obstetrics and Gynaecology for the 
use of clinical material, public and private, to Professor A. B. 
Macallum of the Department of Biochemistry for laboratory 
privileges, to Messrs. Parke, Davis and Co. of Detroit for supplies 
of antuitrin S, and to Professor G. F. Marrian of the Department 
of Biochemistry, University of Toronto, for samples of pure 
oestrin preparations. 
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In recent years the radiographic diagnosis of placenta praevia 
has been successfully accomplished. Yet, although there is 
ample evidence that this new method of diagnosis is of more 
than experimental interest, it has so far attracted but little 
attention. 

No one can doubt that there is a pressing need for improve- 
inent in our present-day methods of diagnosis and treatment of 
placenta praevia. In this country placenta praevia is at a 
minimum responsible for five per cent of all maternal deaths. 
Moreover, this high. maternal mortality carries with it a still 
higher foetal mortality. There are no records to show how often 
placenta praevia causes foetal death, but it is generally held that 
it is 40 to 60 per cent. 

Placenta praevia is a complication of pregnancy which is of 
the utmost gravity. There is an inevitable element of danger if 
the placenta is implanted on the lower uterine segment. The 
child cannot be born until its blood-supply is partly or completely 
cut off; the mother cannot be delivered until the placenta is 
partly or completely detached. Added to these dangers diagnosis 
is often speculative. It is rarely possible to make a diagnosis of 
placenta praevia if bleeding has not taken place. If bleeding has 
occurred it may be impossible to say that the bleeding is not of 
the accidental variety. The only way the clinician can establish 
beyond doubt the presence of placenta praevia is by actual palpa- 
tion of the placenta through the partly dilated cervix. When the 
cervix is dilated there can be no difficulty in determining the 
presence and the variety of placenta praevia, but when the cervix 
is closed there is no method short of manual dilatation of the 
cervix which will provide the necessary information. It is in this 
latter type of case that amniography has been suggested as an aid 
to diagnosis. 

A variety of ways has been suggested by which radiography 
might be employed in the diagnosis of placenta praevia, and in 
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Fic. 6. 


POSTERO-ANTERIOR VIEW 
Showing the placenta as a filling defect on the left lateral wall of the uterus. 
The foetal head is pressed firmly against the placenta. 
MARGINAL PLACENTA PRAEVIA 




















Fic. 7. 
POSTERO-ANTERIOR VIEW 
Diagrammatic representation of Fig. 6. 
MARGINAL PLACENTA PRAEVIA 











Fic. 26. 
POSTERO-ANTERIOR VIEW 
The placenta is seen as a filling defect on the right lateral wall of the uterus. 
The foetal stomach and intestines are outlined by the contrast medium. 














Fic. 27. 
POSTERO-ANTERIOR VIEW 
Diagrammatic representation of Fig. 26. 














Fic. 28. 
POSTERO-ANTERIOR OBLIQUE VIEW 
The same case as Fig. 26. The patient has been rotated and the filling 
defect is now accentuated. 
LATERAL PLACENTA PRAEVIA 











FIG. 29. 
POSTERO-ANTERIOR OBLIQUE VIEW 
Diagrammatic representation of Fig. 28. 
LATERAL PLACENTA PRAEVIA 














BiG. 32: 
POSTERO-ANTERIOR VIEW 
The placenta is represented by a filling defect in the right half of the 
lower uterine segment. 
CENTRAL PLACENTA PRAEVIA 








FIG. 33. 
POSTERO-ANTERIOR VIEW 


Diagrammatic representation of Fig. 
CENTRAL PLACENTA -PRAEVIA 


























AMNIOGRAPHY 


this connexion the work of (1) Spiedel and Turner,’ (2) Ehrhardt,’ 
(3) Hewitt,* and more recently that of (4) Ude Weum and 
Urner,‘ must be mentioned, but the method which appears to 
have given the most satisfactory results was devised by 
(5) Menees, Miller and Holly’ in 1930. By means of a needle 
inserted through the abdominal wall they injected a solution of 
strontium iodide into the amniotic sac. Later, when the 
strontium iodide had thoroughly mixed with the liquor amnii 
radiographs were taken, and it was found that the liquor amnii 
had become radio-opaque and the outline of the amnion clearly 
defined. This procedure they called amniography. They claimed 
that if the placenta was viewed in profile it was represented as a 
filling defect projected from the wall of the uterus into the 
amniotic cavity. Twenty-one cases were treated in this way, 
and in the majority of cases they succeeded in demonstrating the 
position of the placenta. They also claimed that occasionally the 
umbilical cord could be seen, and that in some cases it was 
possible to determine the sex of the foetus. A shadow near the 
left costal margin of the foetus in one X-ray photograph was 
interpreted as strontium iodide in the foetal stomach. No 
injurious or toxic effects to the mother or foetus were noted. 
Kerr and Mackay* adopted this procedure and the amniotic sac 
was in Io cases injected with strontium iodide. In the main they 
were able to confirm the observations of Menees, Miller and 
Holly,° but in three cases death of the foetus occurred. These 
were three cases of severe bleeding complicating pregnancy and 
foetal death might have been the natural outcome. In a second 
series of 10 cases uroselectan B was used as the contrast medium. 
They found that 20 cubic centimetres gave a suitable shadow, 
and in no case were untoward effects noted. In all, amniography 
was performed 20 times, and they were able to determine the 
position of the placenta in 18 cases. 


Since that time no further reports have appeared.. Theoretic- 
ally, there is no objection to the injection of uroselectan B into 
the pregnant uterus. It is a complex organic compound, the 
iodine element of which is firmly combined with an organic base 
so that it is not free to exert toxic effects on the body’s tissue. 
It is a compound extensively used in intravenous pyelography 
and there appears to be a wide margin of safety in its use in 
amniography. Regarding strontium iodide, Menees, Miller and 
Holly® have recorded no ill effects, yet a study of its chemical 
and pharmacological properties would suggest that it is more 
likely to prove harmful than uroselectan B. The iodine element 
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is less firmly combined than the iodine element in uroselectan. 
Moreover, the strontium ion is liable to give rise to abnormal 
physiological reactions and repeated dosage is known to produce 
a pathological condition of bone which has been termed 
“strontium rickets.’’ For these reasons in a series of amnio- 
graphs to be described later, uroselectan B has been more 
frequently employed than strontium iodide. In a small number 
of cases per abrodil and in two cadavera, barium sulphate has 
been used as the contrast media. 


TECHNIQUE. 


In a series of 23 cases amniography was performed according 
to the following technique: The day preceding operation the 
patient was put on a soft diet without fluid restriction. Half an 
hour before the uterus was aspirated a high enema was given 
and the bladder emptied. The site of puncture was determined 
by the position of the foetus. With the vertex presenting, a point 
was chosen in the mid-line below which the foetal head could be 
distinctly felt. From this point the exploring needle was aimed 
at the angle between the head and shoulders of the foetus where 
one would expect to find a moderate collection of liquor amnii. 
The skin in this area was infiltrated with a 2 per cent solution of 
novocain and in like manner the deeper structures down to the 
peritoneum. An ordinary long serum needle fitted to a syringe 
was then passed down the existing needle track and liquor amnii 
aspirated. After a small amount had been withdrawn the con- 
trast medium was slowly injected. Throughout the injection 
liquor amnii was drawn into the syringe at frequent intervals to 
ensure that at all times the needle point remained in the amniotic 
sac. Directly following the injection the patient adopted the 
genufacial position, and this position was maintained for five 
minutes to assist mixing of the liquor amnii and contrast medium. 
The patient was now ready for X-ray examination, which was 
carried out usually within 15 to 30 minutes. 


_ RADIOGRAPHIC TECHNIQUE. 


The patient was radiographed in the prone position clad in a 
light single-piece garment. The curved Potter Bucky diaphragm 
was utilized with a six K.W. water-cooled metalix tube. The 
film tube distance was 30 inches and the kilo-voltage varied from 
75 to 85 K.V. with milli-amperage of 30 to 50 m.A. With these 
settings satisfactory radiographs were obtained in exposures of 
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1? to 2} seconds. It was found that by using a film ‘of 14 by 17 
inches it was possible to include the whole of the amniotic cavity 
on one film. While this was almost essential for correct inter- 
pretation, the number of exposures was considerably reduced. 
Postero-anterior and lateral views were taken in all cases. 
Antero-posterior views were usually taken, but strictly they are 
not necessary, as they have rarely revealed information of value. 
Occasionally oblique views were taken to accentuate a suspected 
filling defect. Roughly the tube was centred over the interspace 
between the third and fourth lumbar vertebrae, but variations 
were necessary if the uterus was small or obliquely placed. 
Standard conditions of development were observed in all cases. 


RESULTS. 

Amniography has been attempted in 23 cases of normal and 
abnormal pregnancy, all of which were at or near term. In 
each case the radiographic diagnosis was confirmed, or other- 
wise, by examination during or after delivery. In several cases 
the position of the placenta could only be decided by intra-uterine 
palpation after the birth of the child. In this series of cases the 
placenta was demonstrated in all positions in the uterus. On the 
other hand, in no single case were the radiographic appearances 
sufficiently characteristic to justify a diagnosis of foetal sex, 
neither was it possible to recognize the umbilical cord. In one 
case the foetal stomach was clearly outlined by the contrast 
medium. In 17 cases uroselectan was used as the contrast 
medium, per abrodil in three cases and strontium in two cases. 

Uroselectan proved to be a suitable contrast medium, the 
placenta being localized in 12 cases. In four of the five failures 
the use of small films, 12 by 15 inches, rendered interpretation 
impossible. In 10 cases, in which films measuring 14 by 17 inches 
were used, the position of the placenta was accurately diagnosed 
nine times. 


Per abrodil. There were two failures, in one of these small 
films were used. 

Strontium iodide was satisfactory in only one case, when I5 
grams gave excellent radiographic results. 

Barium sulphate. In order to note the effect of using an 
insoluble opaque substance, two cases were injected after death 
with a suspension of barium sulphate. It was found in both 
these cases that the insoluble compound was soon precipitated 
and became adherent to the foetus and the walls of the uterus. 
The outline of the amnion could not be clearly defined and it 
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was not possible to diagnose the position of the placenta. One 
case will be described in detail: 


Case E.T., aged 41 years. 

Previous history. Two instrumental deliveries. 

Vaginal bleeding occurred at frequent intervals after the thirty-second 
week of pregnancy. At the thirty-eighth week the obstetrical findings were 
as follows: The fundus of the uterus corresponded with the duration of 
the amenorrhoea. The foetus was presenting by the breech. The foetal heart 
sounds were heard. The blood-pressure was 120/80. The urine was normal. 

Vaginal examination. The cervix was closed and there was a fullness 
in the right fornix, but no vaginal pulsation. Amniography was performed 
using 20 cubic centimetres of uroselectan B as the contrast medium. 

Radiological findings: Figs. 32 and 33 showed a large placental filling 
defect in the lower uterine segment on the right side. The inner edge of the 
placenta was somewhat indefinitely defined, but it was sufficiently clear to 
indicate that the placenta was encroaching on the internal os, if not actually 
covering it. The following day the patient was delivered by lower segment 
Caesarean section under spinal anaesthesia. The placenta was situated on 
the right postero-lateral half of the lower uterine segment and covered the 
internal os. An area, the size of half-a-crown, could be clearly made out on 
the maternal surface of the placenta where the placental tissue had plugged 
the internal os. The placenta weighed one pound and six ounces, and 
measured nine and a half inches in diameter. The child was of the male sex, 
weighed seven and a quarter pounds, measured 21 inches in length, and had 
suffered no ill effects. The mother had an uneventful convalescence. 


In this case the history and clinical findings pointed to a 
probable diagnosis of placenta praevia. Amniography made 
clear (1) the presence of placenta praevia and a normal child; 
(2) placenta praevia of the central type. Vaginal interference 
was not necessary to elicit these facts, hence Caesarean section 
was undertaken with less risk of sepsis. The series included five 
cases of placenta praevia, and in each case the site of the 
placenta was clearly demonstrated. This brings out the impor- 
tant point that interpretation of the radiological appearances is 
only likely to be difficult if the placenta is implanted in the upper 
part of the uterus. In this region the thickness of body tissue 
requires greater penetration, the shape of the fundus of the 
uterus is inconstant, and intestinal gas shadows are apt to obscure 
the outline of the amniotic cavity. In the lower part of the 
uterus, however, there is less thickness of tissue to penetrate, the 
outline of the lower uterine segment is evenly rounded and there 
are no extra-uterine structures to cause interference. It is signifi- 
cant that the radiological diagnosis has been accurate in all cases 
of placenta praevia investigated. Usually the placenta was 
represented as a filling defect or, more correctly, as an area 
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of relative translucency breaking the regular outline of the 
amnion. Occasionally the placenta could be made out as a faint 
opaque shadow. Probably when this occurs the placenta has had 
sufficient time to absorb enough contrast medium to be rendered 
slightly opaque. 


THE DISPOSAL OF THE CONTRAST MEDIUM. 

In a small number of cases an endeavour was made to deter- 
mine the manner of disposal of the contrast medium. Maternal 
urine was collected at intervals after the injection of uroselectan 
and this was found to contain uroselectan, the amounts of which 
were estimated by a modification of Hillgriiber’s method.’ 

The graph below shows the rise and fall of the concentration 
of uroselectan in urine following the injection of 20 cubic centi- 
metres of uroselectan B into the amniotic cavity. After the 
thirty-sixth hour the urine contained only a trace of uroselectan. 


“aes 
120- 
x 
Milligrams : 
100- 
of Uroselectan per 
10 cubic centimetres 80 
of urine. 
60- x 
40- ; 
x 
20- * 








2 3 6 12 24 36 


Hours AFTER INJECTION. 


The amounts of uroselectan B excreted were as follows: 
Two hours after injection ro c.c. urine contained 22.73 mgms. 
uroselectan B; three hours after injection ro c.c. urine contained 
61.90 mgms. uroselectan B; six hours after injection Io c.c. 
urine contained 115.02 mgms. uroselectan B; 12 hours after 
injection 10 c.c. urine contained 152.03 mgms. uroselectan B; 
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24 hours after injection 10 c.c. urine contained 144.08 mgms. 
uroselectan B; 36 hours after injection Io c.c. urine contained 
34.30 mgms. uroselectan B. 

In a pregnancy of 20 weeks’ duration with a dead foetus, 50 
per cent of the uroselectan injected was recovered in 36 hours. 
In hydramnios the maximal concentration of uroselectan in urine 
was considerably less than that in normal pregnancy, but an 
estimable amount was present. Strontium iodide was more 
rapidly excreted than uroselectan, which was as one might 
expect, it being a crystalloid substance. Apart from any interest 
that these results might have regarding the absorption of sub- 
stances from liquor amnii, they do clearly show that the maternal 
kidneys are responsible for the excretion of the contrast media 
used in amniography. Hence it is probably wise to refrain from 
employing amniography in the presence of severe renal disease 
in the mother. 


Tue INpucTION oF LaBourR. 

There is another important point which must be kept in mind, 
namely that the injection of uroselectan induces labour. This 
appears to constitute the main disadvantage of uroselectan as a 
contrast medium, yet this is not an unmixed evil. In the early 
stages of pregnancy, it is certainly undesirable, but in late 
pregnancy it is of less importance, and may even be useful in 
bringing a difficult case to a close. If amniography is necessary 
in comparatively early pregnancy it is probably wiser to use 
strontium iodide, as Menees, Miller and Holly,’* using this 
compound, have recently stated that induction of labour occurred 
only once in a series of 25 cases. 

In view of the consistency with which the induction of labour 
followed the injection of uroselectan, a series of cases was treated 
in this way for the sole purpose of inducing labour. The results 
were highly satisfactory, and it is not unreasonable to hope that 
intra-uterine injection may prove a useful method. Induction of 
labour by this method was attempted in 27 cases for the following 
indications: Postmaturity, 11 cases; contracted pelvis, five cases; 
ante-partum haemorrhage, five cases; valvular disease of the 
heart, three cases; bad obstetric history, one case; maternal 
distress, one case; foetal abnormality, one case. 

With one exception labour followed the injection in every 
case. Failure in this case was due to hydramnios. It was 
estimated that the amount of liquor amnii in utero was nine 


* This was a private communication. 
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pints. There were four primigravidae and 23 multiparae. The 
duration of time between the injection and the onset of labour 
was two to 72 hours. The average time was 23 hours 35 minutes. 
Nine cases were induced between the thirty-sixth and fortieth 
weeks of pregnancy. Four cases had had previous medicinal 
induction without effect. In the same manner abortion has been 
successfully induced between the eighteenth and twenty-eighth 
weeks of pregnancy. The average duration of time between the 
injection and completion of abortion was four or five days. No 
difficulty was experienced in performing the injection although 
in one case the fundus of the uterus barely reached to the 
umbilicus. 

The results of induction of labour by this method compare 
satisfactorily with the methods in common ise. With a normal 
amount of liquor amnii iz utero labour ensues in 24 to 48 hours. 
The labour appears to be normal in every way. Tetanic con- 
tractions do not occur and the patient requires no special atten- 
tion. The injection can be made with complete asepsis with a 
minimum of interference and without resort to other than local 
anaesthesia. The maternal passages are not interfered with, 
hence the method has the advantage of being aseptic. Further 
experience is necessary before the advantages and disadvantages 
of this method can be fully appreciated, but even at this early 
stage it is reasonably certain that the method can be successfully 
applied under conditions which would contra-indicate the 
employment of better-known methods. 


THE EFFECTS ON THE MOTHER AND CHILD. 


In the past the operation of uterine puncture has been rarely 
employed and there may be doubt in some minds as to the safety 
of the procedure. In this series of cases the uterus has been 
aspirated by the abdominal route 75 times without any instance 
of maternal or foetal injury. Similarly the introduction of radio- 
opaque substances into the uterus is of recent development. In 
35 cases uroselectan B has been injected into the uterus and 
there has been no record of ill-effect to the mother. There were 
two neo-natal deaths and three stillbirths.- The causes of death 
were as follows: 

Neo-natal deaths. (1) The child was delivered at term after 
accidental haemorrhage. It presented gross developmental 
abnormalities, namely internal hydrocephalus, talipes equino 
varus, congenital cystic kidneys and a large lipoma of the right 
side of the neck. (2) The second infant was premature; it died 
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four hours after delivery at the thirty-fourth week of pregnancy. 
Labour followed a severe accidental haemorrhage, in fact the 
child was thought to be dead before uroselectan was injected. 

Stillbirths. (1) An anencephalic foetus. (2) Cerebral haemor- 
rhage after a difficult forceps delivery. (3) The cause of death 
in this case is unknown. The mother was suffering from mitral 
stenosis; labour was induced by uroselectan at the thirty-eighth 
week of pregnancy. The foetal heart-sounds ceased 24 hours 
before delivery although they had been heard previously. Post- 
mortem examination revealed no evidence of trauma or toxic 
damage. There was no evidence to determine the cause of 
death or to show that the injection of uroselectan was in any 
way responsible. 

Thus in 35 cases there was only one instance in which death 
of the foetus occurred which could not be explained by natural 
causes. From these figures it must be concluded that induction 
of labour and amniography can be performed with uroselectan 
without exposing the mother or the child to any undue risk. 


SUMMARY. 


In attempting a critical summary of this work, space does 
not permit as full an account as one would wish to write. 
Although much has been left unsaid concerning the induction of 
labour with uroselectan and the absorption of substances from 
the liquor amnii, attention here must be confined to the subject 
of amniography. 

From the accompanying illustrations it will be seen that 
placenta praevia can be diagnosed in this way. Moreover, as 
mentioned previously, the most characteristic radiographic 
appearances of the placenta im utero are obtained when the 
placenta occupies the lower uterine segment. It would seem, 
therefore, that the ideal method of diagnosis has been found, 
but it must be appreciated that there are a number of factors 
which materially influence the success of the investigation. 
Obesity of the patient will defeat the most enthusiastic investi- 
gator. Also, as the placenta cannot be seen unless it is viewed in 
profile, more than ordinary care is necessary in conducting the 
X-ray examination. The amount of liquor amnii in utero has 
an important bearing on the result. If there is‘an excess, the 
density of the shadow produced by the contrast medium may 
be insufficient for diagnostic purposes, and, unfortunately, there 
is no rapid method by which the amount of liquor amnii in utero 
can be estimated. On the other hand, if liquor amnii is scanty 
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in amount, uterine puncture may be unsuccessful. This prob- 
ably is the most serious obstacle in amniography, and in a 
certain percentage of cases it cannot be performed. The ques- 
tion then arises, in what type of case is amniography likely to 
prove useful? There is clearly no indication for an investigation 
of this nature in all cases of ante-partum haemorrhage in which 
there is doubt as to the origin of the bleeding. Certainly in most 
cases it is unnecessary, yet it is nevertheless true that a marginal 
placenta praevia which may prove fatal, may, at an early stage 
be indistinguishable from a mild accidental haemorrhage. Are 
we then to advise amniography in all cases of ante-partum 
haemorrhage, no matter how scanty any additional evidence in 
support of the diagnosis of placenta praevia? At the present 
time this does not seem practicable nor is it likely to be profitable. 
The indications for amniography may perhaps be defined by 
stating that if, in a doubtful case of placenta praevia, the history 
of the case, the physical signs and other important considera- 
tions, e.g. age of the patient, parity, desire for a live child, etc., 
are sufficient to indicate that Caesarean section is considered as a 
possible mode of delivery, then amniography should be per- 
formed. But if it is decided that delivery shall be per vias 
naturales in any case, then there is little or nothing to be gained 
by subjecting the patient to the examination. The main value of 
amniography appears to be as a deciding factor for or against 
delivery by Caesarean section. In this capacity there is very 
definitely a place for amniography in antenatal investigation, and 
there is no need to stress its importance. The placenta is actually 
visualized so that there is no difficulty in deciding whether the 
placenta praevia is central, marginal or lateral in type. With 
such accurate information, and having due regard to other cir- 
cumstances, the mode of delivery should no longer be in doubt. 
If the diagnosis proves to be one of central placenta praevia then 
Caesarean section can be undertaken, with beneficial resuits to 
the child and in full confidence that the mother is not being 
exposed to unnecessary risk. If lateral placenta praevia is diag- 
nosed, natural delivery can be awaited without undue appre- 
hension for the safety of the mother or the child. 
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A Thousand Cases of Abortion 


BY 


T. N. Partso, M.A., M.D. (Cantab.). 
St. Giles’s Hospital, Camberwell, London, S.E. 


MATERNAL mortality and morbidity have been the subject of 
many investigations during the past few years, but little atten- 
tion has been paid to the factor of abortion, which is responsible 
for a considerable part of that mortality and morbidity. The 
importance of the subject may be appreciated when it is realized 
that about 3,000 cases of abortion are treated yearly in the 
general hospitals of the London County Council,’ forming about 
two per cent of the total admissions,” and that in 1933 the deaths 
attributed to abortion in England and Wales numbered 463, of 
which 257 were notified as due to post-abortal sepsis. These 257 
cases formed 24.2 per cent of the total deaths from puerperal 
sepsis.° 

The 1,000 cases here considered have been treated by the 
author as in-patients in St. Giles’s Hospital, Camberwell, during 
the vears 1930 to 1934. There has been a steady increase in ad- 
missions of abortions and their complications during the last ro 
years, the number having risen from 147 in 1924 to 293 in 1934. 
The birth-rate of the Borough of Camberwell during this time 
has fallen from 18.8 per 1,000 to 13.2 per 1,000. The area from 
which the cases are drawn is a thickly populated, working-class 
district of south-east London. The inhabitants for the most part . 
live in tenements, or in villas which house several families, and 
overcrowding is still a serious problem in spite of slum-clearance 
schemes and the construction of model blocks of flats. The 
Medical Officer of Health‘ states that large families, accompanied 
by extreme poverty, is unquestionably the principal factor in the 
causation of overcrowding, and that only occasionally did cases 
come to the notice of the Public Health Department where failure 
to obtain improved housing accommodation was not governed by 
inability to pay for such accommodation. The younger women 
are usually employed in various factories, and the older women 
depend upon part-time domestic work for their contribution 
towards the support of their families. The economic factor is con- 
stantly obtruding upon the practise of medicine in this neighbour- 
hood, preventing early admission to hospital, determining the line 
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of treatment, and taking the breadwinner back to work before 
recovery is complete. 

The average of the women admitted with an abortion, or its 
complications, was 28.4 years. Of the 1,000 cases, 173 were preg- 
nant for the first time, and 203 had no living children. There were 
207 women who had one living child, 193 with two children living, 
and 397 with three or more children alive, of whom 136 had 
families numbering six or more. 


Aetiology of Abortion. 

The fact that many abortions are self-induced, and the natural 
desire of women to conceal their attempts at induction, gives rise 
to a great deal of misleading information, and it is probable that 
the tables of causes of abortion usually given are seriously viti- 
ated for this reason. All cases here considered have been ques- 
tioned in private for any history of attempted illegal induction of 
abortion, and it is believed that a truthful admission has been 
obtained in a great many cases, excepting those in which inter- 
ference by a professional abortionist has taken place, for in these 
cases information has been found to be very difficult to obtain. 

A summary of the methods employed in 485 cases of admitted 
illegal induction and the results are given in Table I. In Table II 


TABLE I. 
Induced Abortion. 485 Cases. 


Abortion followed No abortion 























Non- Non- 
Method Febrile febrile Febrile febrile Total Deaths 
Drugs only 
‘* Female pills ’’ ... 14 6 — 7 27 _ 
Gastor oil, .... ..< Il 4 6 21 — 
Pills and purges ... 6 6 I 6 19 I 
Miscellaneous is 25 6 — 13 44 - 
Motel, id | atk 56 22 I 32 lil I 
Instrumental 
Syringe Se 108 14 8 5 135 3 
Syringe and drugs 170 19 6 6 201 7 
Catheter «. +. 2 aa I —- 8 — 
Slippery elm bark 16 _ — —- 16 — 
Knitting-needle ... 5 — _ —- 5 _ 
Abortionist sy 9 — = = 9 4 
Otel oss axe 315 33 15 II 374 14 
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A THOUSAND CASES OF ABORTION 


the probable cause of abortion in 246 other cases is given, no 
history of interference: having been obtained:. In the remaining 
269 cases no cause could be assigned. 


TaBLeE II. 
Causes of Abortion. No Interference. 


Abortion followed No abortion 

















Non- Non- 
Cause Febrile febrile Febrile febrile Total Deaths 

Uterine displacement _... 4 67 a I 72 -- 
Fibroids ae I 7 — ~- 8 — 
Lacerated cervix ... sud I 15 — —_ 16 — 
Placenta praevia ... oo 4 — _— 4 = 
Hydatidiform mole oo 3 — _ 3 — 
Pelvic diseases a2 ree 5 12 — — 17 _ 
Pulmonary diseases eo 46 — _- 46 —- 
Syphilis Be a a OS 9 _ — 9 _— 
Renal diseases re eo 9 -- 4 13 — 
Various diseases... oo 6 — — 6 — 
Accidents... dat <i 3 47 — 2 52 — 

Total 14 225 oa a 246 _ 





The methods employed for self-induction of abortion are 
sometimes executed with a fanatical intensity. Acute gastro- 
enteritis following the self-administration of various noxious sub- 
stances was present on admission in 29 cases, and was respon- 
sible for the death of one patient. Attempts by the patient to 
introduce the nozzle of a Higginson’s syringe into the cervical 
canal were confessed on several occasions, and there were five 
cases of syncope following intra-uterine injections of various 
fluids by this method. Two women were admitted with six-inch 
sticks of slippery elm bark firmly embedded in the uterine wall. 

The variation in the incidence of septic complications is notice- 
able, being six per cent in the series of abortions due to various 
diseases, 53 per cent in abortion due to drugs, and 88 per cent in 
abortions following the use of instruments. In the 269 cases of 
unknown aetiology the sepsis-rate is 30 per cent, which figure 
probably indicates that in a number of these cases unconfessed 
interference had taken place. 

Most of the patients were diffident in their replies to questions 
directed towards a discovery of the reasons why they wished to 
terminate their pregnancies. In the complete series only 51 abor- 
tions occurred in single women, of whom 41 admitted interfer- 
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ence, and there were 13 abortions in women who were widows, 
or known to be living apart from their husbands, of whom only 
one denied interference. The remainder gave reasons which were 
almost entirely economic. In 78 out of 100 patients who were 
questioned fully, poverty appeared to be the determining factor, 
in nine cases obstetric fears due to previous difficult confinements 
were given as the reason for procuring abortion, and in the re- 
maining 13 cases the excuses given were considered to be trivial. 


Type of Case. 

The state of the abortion on admission of the patient to hos- 
pital, the incidence of infective complications at that time, and 
the ultimate death-rate, is given in Table III. 


TaBLeE III. 
State on Admission. 








Abortion Total cases Infected Deaths 











Threatened ... 151 37 (25 per cent) o 

Tnevitable oe 148 70 (47 per cent) 1 (0.75 per cent) 

Incomplete... 481 249 (52 per cent) 7 (1.9 per cent) 

Complete dl 220 127 (58 per cent) 10 (4.5 per cent) 
Total 1000 483 (48.3 per cent) 18 (1.8 per cent) 





The increase of the infective complications and of subsequent 
deaths with the progress of the abortion before admission to 
hospital is noticeable, and may be contrasted with the incidence 
of complications in cases which showed no signs of infection on 
admission and in which abortion was completed in hospital. 
There were 122 such cases of threatened or inevitable abortion, 
and of these cases two (1.7 per cent) developed complications, 
bilateral femoral thrombosis occurring in one case and parame- 
tritis in the other. 

The commonest extra-uterine complication at the time of 
admission was pelvic peritonitis, of which there were 71 cases. 
Septicaemia was present on admission in nine cases, septicaemia 
with general peritonitis in three cases, and general peritonitis 
alone in four cases. 


TREATMENT OF ABORTION. 


(1) Threatened Abortion. 
These patients were placed completely at rest on admission; 
a pelvic examination not being made at this time if the diagnosis 
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was clear. Morphia, gr. }, was given if pains were present, and 
bromide of potassium was given regularly with the addition of 
chloral at night if necessary. Rest in bed was continued for at 
least one week after cessation of lochia. With this treatment 86 
patients (57 per cent) were discharged still pregnant and 65 (43 
per cent) aborted. Two of the patients who aborted subsequently 
developed complications, parametritis arising in one case and 
bilateral femoral thrombosis in the other. 


(2) Inevitable Abortion. 

In these cases, if the abortion appeared to be progressing nor- 
mally, no treatment other than the regular administration of ergot 
was given, and the abortion was allowed to complete itself as far 
as possible. If haemorrhage necessitated further treatment, or if 
abortion was not progressing, endeavour was made to aid the 
completion of the abortron by administering an enema followed 
by three injections of } c.c., of pituitrin at two-hourly intervals. 
If this treatment failed to complete the abortion the uterus was 
evacuated by the method to be described when considering the 
treatment of the incomplete abortion. 

In 108 cases (72.9 per cent) the abortion was completed spon- 
taneously or with the assistance of drugs. In 35 cases it was 
necessary to remove retained products after spontaneous expul- 
sion of the foetus, and in five cases only was it necessary to re- 
move a complete ovum. The only complication arising after 
admission was parametritis, which occurred after spontaneous 
completion of an abortion in one case. 


(3) Incomplete Abortion. 

The chief problem in the treatment of cases of abortion is in 
the treatment of the infected incomplete abortion. All observers 
are agreed that in the presence of extra-uterine sepsis, intra- 
uterine manipulations should be avoided if possible, but amongst 
Continental and American practitioners there is much contro- 
versy over the question of active, expectant and conservative 
forms of treatment for the incomplete abortion with intra-uterine 
infection. The advocates of active treatment evacuate every in- 
complete abortion at once unless there are extra-uterine inflam- 
matory complications. With expectant treatment an interval of 
five to eight days is allowed for fever to subside, and the uterus 
is then evacuated if necessary, and with the conservative method 
no local treatment is given, endeavour being made to empty the 
uterus with drugs. In treatment by the expectant and conserva- 
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tive methods evacuation of the uterus when fever is present is 
carried out only when necessitated by bleeding. 

It has been found that active treatment is dangerous, for by 
manipulations in an infected uterus before the development of 
any local or general resistance to infection, it is easy to spread 
infection from the uterus where it is controllable, to the blood- 
stream where it does not appear to be influenced by any method 
of treatment so far devised. Conservative treatment has been 
found to be unsatisfactory, for the effect of drugs on the aborting 
uterus, particularly when infection is present, is very uncertain, 
and morbidity is therefore much prolonged. 

The cases considered here have been treated expectantly until 
fever has subsided, unless severe bleeding has necessitated im- 
mediate evacuation of the uterus. Five days have been found to 
be a satisfactory, if somewhat arbitrary, period to allow between 
subsidence of fever and evacuation, and it is unusual to find any 
aggravation of infection following evacuation after this period 
has elapsed. Although the presence of fever has been adopted as 
a guide to infection it is unwise to assume that in the absence of 
a raised temperature infection is not present. Cases which have 
aborted before admission may have been febrile then, and, as 
has already been shown, the probability that this is so is much 
increased if there is a history of illegal induction of abortion. In 
all cases, therefore, interference has been postponed for at least 
24 hours, and more usually for 48 hours unless haemorrhage has 
necessitated immediate evacuation of the uterus. After this time 
the uterus has been evacuated, when necessary, in non-febrile 
cases with no history of interference, and with no signs of extra- 
uterine sepsis. Non-febrile cases with a history suggesting that in- 
fection might have been present before admission have been 
treated expectantly for at least four days. Febrile abortions have 
been treated expectantly until the temperature has been normal for 
at least five days, when evacuation has been carried out if 
necessary. When the temperature has failed to settle in a week 
and has been considered to be due to sapraemia, then the re- 
tained products have been removed with as little interference as 
possible. 


Haemorrhage 

This complication of abortion has been found to be of im- 
portance only by reason of the fact that when occurring in a 
febrile abortion it necessitates evacuation when this would not 
otherwise be performed. There has been no death from haemor- 
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rhage in this series of cases, although in 1933 out of 463 deaths 
in England and Wales from abortion, 108 or 23.3 per cent, were 
reported as due to haemorrhage. Individual consideration must 
be given to each case in assessing the need for operation, and the 
chief points to be considered are the degree of anaemia already 
present, the probability of rapid spontaneous completion, and 
the extent of the manipulations which will be necessary in order 
to procure evacuation. If, in a case of infected incomplete 
abortion, retained products can be felt in a dilated cervical canal, 
it has been found that spontaneous completion is not likely to 
- occur, and as the retained products can be removed with a mini- 
mum of manipulation the operation’ has been performed without 
undue delay if bleeding is continuous. If, on the other hand, 
the cervix is but slightly dilated, and the patient’s general con- 
dition is satisfactory, operation has been delayed and endeavour 
has been made to control the bleeding with injections of pituitrin. 

The probability that abortion will be completed spontane- 
ously is greater after the placenta is fully formed. There were, 
for example, 148 cases admitted as inevitable abortions. Preg- 
nancy was advanced beyond the third month in 82 per cent 
of the 108 cases which were completed spontaneously, and in 55 
per cent of the 40 cases in which operation was necessary to 
complete the abortion. Spontaneous completion is also more 
probable if the abortion is due to natural causes than if it is 
induced. There were 65 cases in which abortion was threatened 
on admission and subsequently completed in hospital. Inter- 
ference was admitted in 26 per cent of the 41 cases which were 
completed spontaneously and in 54 per cent of the 24 cases which 
required operative completion. 


Method of Operation. 

The uterus is now evacuated, in many cases without general 
anaesthesia, and it was found possible to evacuate the uterus in 
59 per cent of the cases requiring operation in 1934 after a 
preliminary injection of a quarter of a grain of morphia. Nulli- 
parity is usually considered as an indication for a general anaes- 
thetic, the operation is likely to be painful if much traction is 
necessary to bring the cervix into view, and it is essential that 
the cervix should be sufficiently dilated to admit a curette, for 
even a slight degree of forcible dilatation is painful. 

The method of operation employed has been developed to 
avoid, so far as possible, any trauma to the cervix and the 
uterus, and to avoid any unnecessary manipulations of the uterus 
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or peri-uterine tissues which may be the seat of unsuspected in- 
flammatory changes. In general, if infection is certainly or 
probably present manipulation and instrumentation are reduced 
to a minimum; if infection is considered not to be present a 
greater latitude is permitted to ensure complete evacuation of 
the uterus. 

With the patient in the lithotomy position, the vulva and 
vagina are swabbed with tincture of iodine if the patient is anaes- 
thetized, or the vulva swabbed with lysol solution and the vagina 
douched with eusol solution if no anaesthetic is being adminis- 
tered. A bimanual examination is then made to determine in 
particular the size, position and consistence of the uterus. Any 
displacement is corrected, and if the uterus is atonic a subcu- 
taneous injection of pituitrin is given before proceeding. The 
accident of perforation of the uterus, which has not occurred in 
this series, is believed to be due in part to neglect of these pre- 
cautions. The cervix is then grasped with vulsellum forceps, 
drawn into view, and any obvious pieces of retained products 
removed digitally or with ovum forceps. When sufficient dilata- 
tion of the cervix is present, the interior of the uterus is then 
explored with the index finger, and pieces of retained products 
identified and if possible separated and removed. Forcible 
dilatation of the cervix is avoided if possible, particularly in cases 
in which active infection is present, owing to the risk of splitting 
the cervix and thus providing a path of entry for organisms into 
the parametrium. If necessary, the soft post-partum cervix may 
often be dilated by use of the fingers in turn. When this is not 
possible Hegar’s dilators up to No. 14 are used. If insufficient 
dilatation of the cervix for digital evacuation is present, or if, as 
frequently happens, the uterus cannot be completely evacuated 
by this means, a blunt flushing curette three-quarters of an inch 
in diameter is employed to explore the uterus. The sensation im- 
parted by the normal uterine mucosa is soon recognized, and if 
in drawing the curette gently over the surface any obstruction is 
encountered, then a slightly firmer pressure is made to detach and 
remove the obstruction. Curettage is not performed, and atten- 
tion is paid only to those places where retained products are 
found. As soon as pieces of retained products cease to be carried 
away with the flushings of half-strength eusol the curette is aban- 
doned, and a prolonged intra-uterine douche of half-strength 
eusol solution is given at a temperature of r10°F if no anaesthetic 
is being given, or at 118°F if the patient is anaesthetized. 

Bleeding usually becomes negligible, but when it persists and 
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the uterus remains atonic, pituitrin is administered subcu- 
taneously. If this fails to stop the bleeding gentle bimanual com- 
pression of the uterus is employed until it ceases. Bleeding has 
proved troublesome only in three cases, and in these cases it has 
ceased after the intrafundal injection of pituitrin through the 
abdominal wall, a procedure recommended by Pearce.’ In no 
case has it been found necessary to pack the uterus to arrest 
bleeding. 

In the earlier cases the uterine mucosa was then swabbed with 
iodized phenol. More recently an injection of sterile glycerine has 
been given either by means of a silver catheter, or by a soft 
rubber catheter lightly stitched to the cervix and retained in situ 
so that the injection can be repeated without further trouble to 
the patient. 


Results of Operation. 

Of the 694 cases in which abortion was completed while in 
hospital, 461 (66.4 per cent) required operative interference to 
complete the evacuation of the uterus, and 33 (7.2 per cent) of 
these subsequently showed some aggravation of infection, any 
rise of temperature above normal after operation being considered 
evidence of such aggravation. After spontaneous completion of 
the remaining 233 cases, only four (1.7 per cent) showed any 
exacerbation of infection. It is to be noted, however, that the 
average duration of lochia following operation was 4.5 days, 
whereas that following spontaneous completion was 7.5 days, 
and that of 18 cases which returned subsequently to hospital with 
abortions still incomplete, 13 had been thought to be completed 
spontaneously and five by operation. 

Table IV compares the results of operative completion of 
abortion in cases showing no signs of infection before operation 
with the results following spontaneous completion of similar 
cases. 














TABLE IV. 
Non-Infected Abortions. 
7 Average 
How Number of duration Return 
completed cases Complications of the lochia cases 
Spontaneously ie 109 2 (1.9 per cent) r 7 (6.4 per cent) 
Operatively was 245 7 (2.9 per cent) 4 2 (0.8 per cent) 





Any rise in temperature after operation is considered as a complication. 
Average duration of lochia means the average number of days during 
which the lochia persisted after the completion of abortion. 
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The seven complications following operative completion of 
abortion comprised five cases showing a rise of temperature prob- 
ably due to uterine infection, lasting for a maximum of five days, 
and two cases of femoral thrombophlebitis. The complications 
following spontaneous completion were one case of femoral 
thrombophlebitis and one case of parametritis. 

Table V compares the results of spontaneous evacuation of 
the infected uterus with operative evacuation in the non-febrile 
and febrile stages. 


TABLE V. 
Infected, Abortions. 





Average 
How Number of duration Return 
completed cases Complications of the lochia cases 
Spontaneously .. 124 2 { 1.4 per cent) 8 6 (4.9 per cent) 
Operatively : 
Non-febrile ... 153 15 (10.5 per cent) 4 I ( .7 per cent) 
Febrile a 63 10 (15.9 per cent) 6 2 (3.2 per cent) 





Any aggravation of infection is considered as a complication, 
Average duration of the lochia means the average number of days during 
which the lochia persisted after the completion of abortion. 


The more satisfactory results of operation in the non-febrile 
stage, shown by the lowest number of days during which the 
lochia were present, and the smallest number of return cases is 
evident. There appears, however, to be a high degree of aggra- 
vation of infection amongst the cases in which the uterus was 
evacuated in the non-febrile stage. On analysis it is found that in 
13 out of the 16 cases the aggravation amounted to no more than 
a symptomless rise of temperature for three days or less. In one 
of the remaining three cases the temperature was raised for seven 
days, there was one case of phlebitis of varicose veins and one 
death from septicaemia. There was also one death three hours 
after operation from pulmonary embolism. The two complica- 
tions following spontaneous completion were both cases of para- 
metritis. The complications following completion in the febrile 
stage comprised six cases showing a transient increase in tempera- 
ture, three cases of superficial phlebitis and one case of parame- 
tritis. In one case in this series in which it was necessary to 
evacuate the uterus owing to bleeding during active infection of 
the pelvic peritoneum, there was no appreciable effect on the 
course of the infection until general peritonitis became apparent 
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four days later, and in one case removal of a necrotic placenta 
had no effect on the course of an already established septicaemia. 


Complete abortion. 

In those cases which had aborted completely shortly before 
admission and in which there was no sign of infection, no treat- 
ment other than the regular administration of ergot was given. In 
cases of longer standing, with persistent lochia, but no sign of 
active infection, gentle curettage was employed to cure the con- 
dition. More than half of the cases, however, had active infection 
at the time of admission, and in these cases, if the temperature 
did not fall with rest in bed, treatment by the intra-uterine injec- 
tion of glycerine was established. 


Treatment by glycerine. 

The use of intra-uterine injections of sterile glycerine in treat- 
ment of pelvic infections has not been found to be of such wide 
application as suggested by Remington-Hobbs.°* It is of no value 
in procuring the completion of an incomplete abortion and has 
not been found to be of any appreciable value in the treatment 
of peri-uterine inflammation. It has, however, a definite place in 
the treatment of acute and subacute endometritis following 
abortion and as a prophylactic against spread of infection after 
the evacuation of a septic uterus. In some of the earlier cases 
iodized phenol was used as an intra-uterine application; more 
recently injections of 20 cubic centimetres of sterile glycerine have 
been given either as a single injection at the end of operation 
following a septic abortion, or repeated at six-hourly intervals by 
means of a soft rubber catheter lightly stitched to the cervix. 

Table VI compares the results of a single application of gly- 


TaBLeE VI. 
Glycerine Treatment. Non-Infected Cases. 








Treatment after Number Complications 
operation of cases Subsequent complications per cent. 

No application 75 Rise in temperature 4 cases 6.6 
White leg I case 

Iodized phenol 83 Rise in temperature 2 cases 3.6 
White leg I case 

Glycerine 115 Rise in temperature 1 case VE 
*Septicaemia I case 





‘Rise in temperature’ means a symptomless rise in temperature after 
operation, probably due to uterine infection. 


* Following curettage for subinvolution. 
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cerine after evacuation of the uterus when no infection was 
thought to be present, and after curettage for sub-involution 
following abortion, with the results obtained when no application 
was made and with the results after the use of iodized phenol. 
Table VII shows the incidence of complications after opera- 
tion, infection having been present on admission, but having 
subsided before operation, and Table VIII the incidence of 
complications after operations performed in the febrile stage. 

















TaBLeE VII. 
Infected Cases. Non-febrile Stage. 
Treatment after Number Complications 
operation of cases Subsequent complications per cent. 
No application 37 Rise in temperature 4 cases 13.5 
Superficial phlebitis 1 case 
Iodized phenol 23 Rise in temperature 4 Cases 17.4 
Glycerine 93 Rise in temperature 6 cases 2.6 
Septicaemia I case 
TaBLe VIII. 


Infected ‘Cases. Febrile Stage. 








Compli- 
Treatment after Number Av. Av. cations 
operation orecases f. L. Subsequent complications per cent 
No application 15 5 9 Rise in temperature 5 cases 33.3 
Glycerine daily 24 4 6 Rise in temperature 1 case 8.3 
Parametritis I case 
Glycerine 6-hourly 24 3 4 Superficial phlebitis 3 cases 12.5 
(Av. T., Av, L. = average number of days of pyrexia and the average 


number of days of the duration of the lochia following operation.) 


The decrease in complications following the use of glycerine 
is marked in each type of case, and in Table VIII the diminution 
in the number of days of fever and the duration of the lochia 
following operation is also indicative of the value of this treat- 
ment. 


Use of Antisera. 
Antiscarlatinal serum has been used in the treatment of cases 
of proven septicaemia, of doubtful septicaemia, and as a prophy- 
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lactic against the spread of infection from an infected uterus. 
Analysis of the results which have been obtained shows that 
serum appears to be of little value in the treatment of established 
septicaemia, and that in those few cases in which it has seemed 
to be of value it has been given soon after the onset of the disease 
and in large doses, at least 70 cubic centimetres being given intra- 
venously in the first 12 hours. The mortality of the cases of 
proven septicaemia treated by antiscarlatinal serum was 58 per 
cent. Its value as a prophylactic is difficult to prove, but the 
impression received is that when manipulations are necessary in 
an infected uterus, or when the placenta separates spontaneously 
while infection is still virulent, then a prophylactic dose of 20 to 
30 cubic centimetres of serum intramuscularly may prevent 
extension of infection to the blood-stream. The serum was used 
prophylactically in this fashion in 18 cases, and in all cases sub- 
sequent progress was Satisfactory, no further complications 
developing. Neither of the two cases which developed septicaemia 
after operation had a prophylactic injection of serum. 


MORTALITY. 

Of the 1,000 patients who were treated, 18 died. Four of them 
were moribund at the time of admission with an infection of the 
blood-stream. All the fatal cases were infected at the time of 
admission except one, in which septicaemia became apparent six 
days after curettage for subinvolution. The causes of death are 
summarized below. 


Illegal Interference with Pregnancy, 14 cases. 

(1) By the patient, 10 cases. In nine of these cases infection 
followed the use of some instrument, usually a syringe, and in - 
one case death was due to poisoning by drugs. 

Septicaemia caused death in three cases, septicaemia and 
general peritonitis in two cases, general peritonitis in two cases, 
and pelvic peritonitis with terminal pneumonia in one case. 
There was one death from uraemia precipitated in a case of sub- 
acute nephritis by sepsis following douching, and by various 
pills, and one death from acute enteritis. with hepatic and renal 
failure following a variety of drugs. 

(2) By an abortionist, 4 cases. In all these cases the uterus 
had been perforated. There was one death from septicaemia, two 
from general peritonitis, and in one case death was due to internal 
haemorrhage following erosion of the ovarian artery by an 
abscess. 
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Septicaemia following Operation, 2 cases. 

In one case infection was present on admission, but the tem- 
perature had been normal for four days before the uterus was 
evacuated. An infection of the blood-stream was apparent the 
next day. The other case showed signs of septicaemia on the 
sixth day after curettage for subinvolution following abortion. 


Pulmonary Embolsm. 

This patient died suddenly three hours after evacuation of the 
uterus under general anaesthesia. She had procured her abortion 
by means of drugs. 


Cause of Abortion Unknown. 

This patient was moribund on admission and died six hours 
later from septicaemia and general peritonitis. No history of in- 
terference was obtained and there was no apparent cause for 
abortion found at post-mortem. 

It is probable, therefore, that death may be attributed to illegal 
interference with pregnancy in 14, or 77.6 per cent, of the 18 fatal 
cases. As the mortality is so largely dependent upon the preva- 
lence of illegal abortion in the neighbourhood from which the 
cases are drawn, no legitimate conclusions can be drawn from 
the comparison of published results. 


CONCLUSIONS. 

Abortion is increasing in frequency, and the chief factor res- 
ponsible for the subsequent morbidity and mortality is illegal 
interference with pregnancy, the interference being usually deter- 
mined by poverty. The law has failed to prevent the self- 
induction of abortion, and the problem, which is one of preven- 
tive medicine, must be reviewed from this aspect, consideration 
being given to the changed economic and social conditions of the 
present day. 

The early admission to hospital of all cases of abortion would 
decrease the incidence of sepsis, and would not only prevent the 
deaths from haemorrhage but would also avoid the prolongation 
of morbidity due to anaemia. 

In the treatment of the non-infected incomplete abortion it is 
found that operative evacuation of the uterus, while it slightly 
increases the morbidity, considerably decreases the time of mor- 
bidity, and it is, therefore, not advisable, in this type of case, to 
delay operation unduly if there is any doubt of the completeness 
of the abortion. 
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The expectant method of treatment which is described for the 
infected incomplete abortion is found to avoid the unnecessary 
prolongation of the duration of morbidity following conservative 
treatment and the risk of increasing the incidence of morbidity by 
active treatment. Treatment of the infected uterus by injections 
of sterile giycerine is of value in aiding resolution of the inflam- 
mation and in preventing its spread. 

Every precaution must be taken to reduce manipulation and 
the use of instruments in an infected uterus to a minimum to 
avoid the risk of spreading infection to the blood-stream, where 
its course is uncontrollable. Antiscarlatinal serum seems to be of 
little value in the treatment of established septicaemia, although 
it appears to be of benefit if used prophylactically. 

Mortality following abortion is chiefly due to sepsis following 
illegal interference and is, therefore, preventable. 


I wish to thank Dr. H. O. West, Medical Superintendent of 
St. Giles’s Hospital, Camberwell, for his permission to publish 
these cases. 
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A Case of Advanced Abdominal Pregnancy 


BY 


A. SARKAR, M.B. (Calcutta). 


Officiating Professor of Midwifery, P.W. Medical College, 
Patna. 


CualtTiA, Rajputni, aged 22, was admitted to hospital on 13th 
May, 1934, for the treatment of an abdominal tumour, which she 
had been noticing for about a year. 

There was nothing in her family history or her past history 
worth recording. She had never been seriously ill in her life. 

Menstruation had been normal. She is married; her husband 
is alive and healthy. She has two children, aged six years and 
four years respectively. The pregnancies, labours and puerperia 
were uneventful. She has not had any miscarriages. 

About 13 months ago she thought she was pregnant for the 
third time, and all went well for seven months. Her menstruation 
ceased, the abdomen enlarged, and she could feel foetal move- 
ments. 

About this time she had symptoms of a premature delivery. 
She felt pains like those of labour, and there was slight bleeding. 
The symptoms subsided in the course of four days and she ceased 
to feel foetal movements. Irregular bleeding continued for about 
a month. Since then she was having her periods regularly, and 
the abdominal swelling was getting smaller and harder, and she 
was feeling a vague pain all over the abdomen. 

On examination, an oval swelling about six inches by four 
inches, was visible across the centre of the abdomen. The right 
flank looked fuller than the left. 

On palpation the swelling was found to extend from the outer 
border of the left rectus abdominis muscle to the right flank, and 
to a hand’s-breadth above and below the umbilicus, so that the 
lower border of the swelling was midway between the umbilicus 
and the symphysis pubis. The swelling as a whole felt like a thick 
walled cyst. In its upper part was a movable solid body which 
felt very much like a foetal limb. - The portion occupying the right 
flank was hard and rounded and was very suggestive of a foetal 
skull. 

The tumour as a whole was very slightly movable in all direc- 
tions. It was dull on percussion. Beyond the limits of the tumour 
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the abdomen was resonant—above, below and to the left. On the 
right side, there was resonance behind the tumour. 

Bimanually the uterus was found almost erect and slightly dis- 
placed to the right. It was normal in shape, size and consistence. 
It moved with the tumour. 

A provisional diagnosis of extra-uterine pregnancy was made 
and the case was referred to the radiologist. A skiagram demon- 
strated the presence of a dead foetus, lying transversely with its 
head in the right flank of the mother (Fig 1). 

To find out its relations with the uterus and the Fallopian tubes 
steroscopic films were taken after the injection of lipiodol. The 
uterus and both the Fallopian tubes came out filled with the oil 
(Fig 2). Films taken 48 hours later showed the tubes and the 
uterus empty with the oil splashed in the pelvic cavity (Fig. 3). 
The abdominal ostia were evidently patent. 

Her general condition was satisfactory. The urine was normal. 

The patient was prepared for operation in the usual way. The 
only special measure adopted was the administration of large 
doses of calcium chloride in the hope of preventing troublesome 
oozing during separation of adhesions. 

On 21st May, 1934, the abdomen was opened by a right para- 
median incision. The gestation sac was found adherent all over. 
The omentum was in front. It could be separated from the ante- 
rior abdominal wall but not from the sac and had to be divided. 
As it was found impossible to bring into view the posterior aspect 
of the sac, it was opened in front and the foetus delivered breech 
foremost up to the neck. The head could not be delivered, as it 
was firmly adherent. The placenta was situated below and to the 
left and had a few loops of gut attached to it. These could be 
peeled off by swabbing. The gestation sac was thick anteriorly. 
Tough adhesions were encountered towards the upper part on the 
right side. These were divided and ligatured. The foetus and the 
sac now came out. 

All oozing was controlled by pressure with hot sponges.. The 
uterus was found adherent to the anterior abdominal wall. The 
left Fallopian tube and ovary were free. On the right side over 
an area 2 inches by 4 inch foetal hairs were found adherent and 
were peeled off. The site was found to be the front of the mesosal- 
pinx. The Fallopian tube itself was directed towards the back 
and appeared healthy. The fimbriated end was quite free from 
adhesions, all the fimbriae being very well seen. Both the Fallo- 
‘pian tubes were of the same size but looked larger than normal. 
The right ovary had a few light adhesions. It was elongated, 
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measuring 3} inches by 1 inch by } inch and showed two lobes, 
the outer one being the larger. Its surface was smooth and showed 
a few Graffian follicles and a reddish nodule at one place. The 
abdomen was closed in the usual way. 

Ether was the anaesthetic used, administered with Hewitt’s 
apparatus. Twenty cubic cintimetres of antistreptococcal serum 
were injected as a precautionary measure against sepsis and 
_ haemorrhage; one cubic centimetre of a five per cent solution 
of calcium chloride was also injected intramuscularly to help 
coagulation. 

The patient was nursed in Fowler’s position for four days. 

Recovery was uneventful. The cutaneous stitches were re- 
moved on the eighth day. The patient was discharged from 
hospital on roth June, 1934. 


THE SPECIMEN. 

The gestation sac was thick anteriorly and towards the upper 
part on the right side. Everywhere else it was very thin. Over the 
face it was firmly adherent to the prominences—nose, cheeks, fore- 
head. 

There was a bald patch on the right side of the head showing 
the place which was firmly adherent to the right mesosalpinx. __ 

Fig. 4 is an X-ray picture of the foetus taken after removal. 
Ossific centres of the lower epiphyses of the femora are distinctly 
visible, showing that the foetus was at least 28 weeks old. 

Fig. 5 is a photograph of the whole specimen. 

Before discharging the patient hystero-salpingography was 
done again. 

Figs. 6 and 7 are stereoscopic views taken immediately after 
the injection of lipiodol, and 48 hours later. 

Seen through any ordinary stereoscope these photographs give 
a very vivid idea of the case. 


DISCUSSION 

The following facts are relevant to discussion of the case: 

1. The foetus was at least 28 weeks old. (The lower epiphyses 
of the femora are visible in the skiagram taken after removal of 
the foetus (see Fig. 4). The ovum had not met any disaster up 
to that date, when the mock labour occurred and it died. 

2. The Fallopian tubes were identical in appearance and both 
were patent throughout the whole length (Figs. 2 and 3). 

3. All the fimbriae appeared free to the naked eye. 

4. No portion of the Fallopian tubes formed any part of 
the gestation sac. 
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5. Neither of the ovaries formed any part of the gestation sac. 

Blacker doubts ‘‘ if even in a very early tubal abortion the 
ovum would not in almost every instance, be too damaged to con- 
tinue to develop in such a relatively unfavourable environment as 
the peritoneal cavity.’’ ’ 

This would at first sight suggest the possibility of the case being 
one of primary abdominal pregnancy. 

But in Blacker’s opinion ‘‘no certain conclusions can be 
drawn from any case in which pregnancy has advanced beyond 
the very early stages.’’ * 

Having died long ago, it did not fulfil Viet’s conditions either, 
namely, that a living ovum must be found in the peritoneal cavity 
with its placenta in functional union with the peritoneum without 
any participation of the Fallopian tubes or ovaries.* 

On the other hand, “‘ it is obvious how easily an ovum attached 
primarily to the ovarian fimbria may be mistaken for an abdo- 
minal pregnancy. In its development it quickly outgrows its site 
of attachment, and acquires secondary attachments to neighbour- 
ing viscera, and in this way the original attachment may well 
become obscured.’’ * 

In all probability this was the nature of the present case. 


REFERENCES. 
. Eden and Lockyer. ‘‘New System of Gynaecology,”’ i, 465. 
. Eden and Lockyer. Ibid., 464. 
. Eden and Lockyer. Ibid., 466. 
. Eden and Lockyer. Ibid., 463. 
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gn Memoriam. 


BARTON COOKE HIRST, 
A.B., M.D., LL.D., Sc.D., F.A.C.S. 


BARTON COOKE HirsT, A.B.,.M.D., LL.D., Sc.D., F.A.C.S., 
was.born at Chestnut Hill, Philadelphia, Pennsylvania, on July 
2oth, 1861, the son of William Lucas and Lydia Barton (Cooke) 
Hirst. He was educated at Fairie Academy and received his 
Bachelor’s degree at the University of Pennsylvania, where he 
also became Doctor of Medicine in 1883. 

After graduation Dr. Hirst spent two years in Europe, study- 
ing obstetrics and gynaecology in Munich, Heidelberg, Vienna 
and Berlin. He returned to the United States in 1885 where he 
immediately began collecting material for his Textbook of 
Obstetrics which ran through eight editions. 

In 1889 Dr. Hirst was elected Professor of Obstetrics in the 
University of Pennsylvania, which Chair he held until retired by 
the age limit. His encumbancy lasted for 38 years, and it is a 
coincidence that the only head of a department in the school of 
medicine who served it longer was William Shippen, Jr., the first 
occupant of the same Chair. 

Dr. Hirst was a voluminous and excellent writer, his style 
terse and clear, his subject matter always carefully chosen. His 
principal works are the Textbook of Obstetrics, Textbook of 
Diseases of Women, Atlas of Gynaecology, and innumerable 
essays upon a diversity of subjects. 

Medical recognition and honour came rapidly to Barton Hirst. 
In addition to his professorship and service at the University Hos- 
pital, he was Gynaecologist and Obstetrician to the Philadelphia 
General Hospital for many years, Gynaecologist to the Howard 
Hospital, Consulting Obstetrician to the Pennsylvania Hospital, 
Professor of Obstetrics and Gynaecology in the Graduate School 
of Medicine, University of Pennsylvania and Consulting Gynae- 
cologist to many hospitals in eastern Pennsylvania. 
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IN MEMORIAM 


He was a corresponding member of the French Society of 
Obstetricians and Gynaecologists, Member Honoraire Etranger 
of the Belgian Society of Obstetrics and Gynaecology, Honorary 
Member of the Edinburgh Society. 

In America Dr. Hirst was so highly regarded that three 
universities conferred honorary degrees upon him. He was a 
Fellow of the American College of Surgeons, and the American 
Gynaecological Society, of which he was a past president, an 
honour which he also held in the Obstetrical Society of Philadel- 
phia. He enjoyed membership in many other medical societies, 
both local and national in scope. Dr. Hirst was married in 1885 
to Elsie Dupuy Graham, who, with two sons and one daughter, 
survive him. One son, Lieut. Thomas Graham Hirst, was killed 
in France in 1918, a loss which left a deep impression upon his 
father. 

Dr. Hirst had been in excellent health, working and operating 
until September, when, after a day spent at the seashore, he 
complained of feeling ill, retired to his home and died suddenly 
on September 2nd, 1935, aged 74 years. 

It was as a teacher that Dr. Hirst achieved his greatest re- 
nown. His incisive and forceful lectures, logical and orderly, in 
form, were enriched by many references to the history of ob- 
stetrics, in which he was profoundly learned. Illustrations, case 
reports, and anecdotes delivered with a sly humour which was 
all his own, created an atmosphere not only of scholarly teaching, 
but of such dramatic entertainment that his amphitheatre was 
always crowded to capacity and beyond. 

As a clinician he was a careful diagnostician and a brilliant 
operator, who had made the best use of his abundant clinical 
material. 

Dr. Hirst was a bon-vivant, a lover of men, and was never 
happier than when he sat in club or café, surrounded by his 
friends and younger colleagues, delighting them with his discur- 
sive chat upon literature and art, biographical bits from the lines 
of great physicians and the way of life in general. He was loyal 
and devoted to his friends, ever guarding the welfare of those 
who worked with him. . 

Brilliant scholar, devoted teacher, wise physician, true friend, 
Philadelphia will not possess his like again. 


EDWARD A. SCHUMANN 
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BRITISH CONGRESS OF OBSTETRICS AND 
GYNAECOLOGY 


The next Meeting of the British Congress of Obstetrics and 
Gynaecology will be held in Belfast on April 1st, 2nd and 3rd, 
1936, under the presidency of Professor R. J. Johnstone. 


The principal subject for discussion will be the ‘‘Conservative 
treatment, by operation or otherwise, of pathological conditions 
of the ovaries, Fallopian tubes, and uterus, with special reference 
to functional results.’’ 


The openers of the discussion will be Prof. Henry (Glasgow), 


Prof. Leyland Robinson (Liverpool), and Dr. Bethel Solomons 
(Dublin). 


The foreign guests will be Dr. Heymann (Stockholm) and 
Dr. Gray Ward (New York), both of whom will contribute 


papers. 


A provisional programme will be published in the February 
number of this Journal. 
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BRITISH COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 


THE following have been awarded the Diploma of the College 
(D.C.O.G.), after examination :— 


Pramatha Nath Bardhan. 
Wilfrid Bradley. 

John Owen Fisher Davies. 
Edward George Frewer. 
Samuel Marcus Green. 
Brian Poulett Harris. 
Alan Mitchell Hunter. 
Walter Mitchell Martin. 
Nariman Hiraji Merchant. 
Reginald A. Nash. 
Patrick William Rice. 
Sydney Herbert Swift. 
Hugh Temple Tate. 
Devibai Valiram. 

James Arnold Walker. 
John Walker Walker. 
Bertram Eric Wurm. 

















BRITISH COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 





THE Quarterly Meeting of the Council was held on Saturday, 
16th November 1935, in the College House, with the President, 
Dr. J. S. Fairbairn, in the Chair. 


The following -were elected to the Membership of the 


College : — 


Presley A. McCleod- - - Ontario. 
Cyril M. Plumptre - - - Madras. 
Thomas R. Plunkett- - - New Zealand. 
H. Rowntree - = = = Amritsar. 


The following was formally admitted by the President to the 


Fellowship of the College: — 


Arthur Alexander Gemmell - 


and to the Membership :— 


Bernard Berger - - - - 


Liverpool. 


South Africa. 


Glyn Alexander Davies - - Sheffield. 
Francis Joseph Hayden -— - Melbourne. 
Arthur Machen Hill- - - Melbourne. 
Judah Leon Jona - - - Melbourne. 
Alice Meave Kenny - - - London. 
Hilda Nora Lloyd - - - Birmingham. 
Harold Ian McClure- - - Belfast. 
Leslie Bonthron Patrick -_ - Sheffield. 
Terence George Robinson’ - Epsom. 
George Randolphe Sparrow - Sheffield. 
Garth Rivers Stoneham -— - Sheffield. 
Jane Bowden Stubbs - - Manchester. 


William Ewart Chambers 

Thomas - - - -'-= 
Charles Keith Vartan - - 
Ramsay Warden - - - 


Ashton-under-Lyne. 
London. 
Melbourne. 


The following was admitted to the Foundation Fellowship 


in absentia :— 


Ahmed Bey Shafik - - - 


Cairo. 











BRITISH COLLEGE OF OBSTETRICIANS AND GYNAECOLOGISTS 


The following were admitted to the Membership in absentia : — 


Narendranath Basu - - - 
Jack Roland Stanley Beard - 
James Black - - - - 
John Hillyer Boyd - - - 
Waring Gerald Cosbie - - 
Herculano Diogo De Sa- - 
Kevin Cormack Donovan’ - 
Malcolm Britnell Fraser - - 
Israel Goldberg - - - - 
Arthur Francis Hobson - - 
James Stoddart Hovell - - 
Thomas Dixon Hughes 
J. Jhirad - - - - - 
Hilda Mary Lazarus- - - 
Donald Mackintosh Low -_ - 
Ronald McRobert - - - 
Gordon Bradley Lowe - - 
Rupert Eric Margarey - - 
Arthur Alexander Moon - - 
Ernest Ludlow Newman 
Hemendranarayan Ray 
Ida Blanche Saunders 
Thomas Henry Small - - 
Reginald Steven Townsend - 
Herman’ Brookfield Van 
Wyck - - - - - - 
James Waterman - - - 


Calcutta. 
Adelaide. 
Johannesburg. 
New York. 
Toronto. 
Bombay. 
Sydney. 
Sydney. 

Cape Town. 
Sydney. 
Khartoum. 
Sydney. 
Bombay. 
Madras. 
Toronto. 
Rangoon. 
Croydon, New South Wales. 
Adelaide. 
Sydney. 
Sydney. 
Calcutta. 
Sydney. 
Woollhra, New South Wales. 
Lucknow. 


Toronto. 
Port of Spain. 


At the termination of the Meeting, Sir Ewen J. Maclean 
assumed the office of President. A vote of great appreciation for 
the services of Dr. J. S. Fairbairn during the past three years as 
President was adopted by the Council. 








BOOK REVIEWS. 


“The Theory and Practice of Anaesthesia,’’ by Dr. M. P. Noswortny, 
M.A., M.D. (Published) by Hutchinson’s Scientific and Technical 
Publications, 200 demy 8vo pages and 35 illustrations). 


Durinc the last few years very great advances have been made in the 
methods of administering anaesthetics, and the trend of major surgery to 
become decentralized and spread over the provinces, has necessitated a 
higher standard of anaesthesia in these districts than has hitherto been 
necessary. 

A demand has therefore been created for a book, both for practitioners 
and students, which, whilst being short and simple to read, will enable them 
to obtain a clear conception of the various imethods of anaesthesia they 
may be called upon to use. 

Dr. Nosworthy has undoubtedly achieved this object with great success. 
He must be complimented on the manner in which he has handled such 
a formidable subject, entailing, as it does, the seeking of fact amidst a very 
forest of literature, both chemical and physiological. He has so well clarified 
the prevailing theories of the mode of action of the various anaesthetic 
agents. His chapter on ‘‘Shock’’ is a very valuable and interesting piece 
of work and it can be recommended not only to those administering anaes- 
thetics, but also to surgeons. We obtain in true perspective the real value 
of the disadvantages in the use of oxygen and carbon dioxide, a subject 
about which there appears to be a great deal of misunderstanding. 

A very clear, concise, and helpful description of the methods of adminis- 
tering all forms of anaesthetics, from the simplest to the most complex, 
render the book of the greatest value to those approaching anaesthetics for 
the first time. There is also much information which will be of aid to 
those accustomed to the administration of anaesthetics. 

A great need for some work on anaesthetics which is concise, accurate, 
and complete, has undoubtedly been met by this book. The subject has 
been handled in a masterly manner, and the index and references fully 
justify the volume being given a permanent place on the bookshelf. 

Bernard Johnson. 


“The 1934 Year Book of Obstetrics and Gynaecology.’’ (Obstetrics: Edited 
by JosepH B. DeLee, A.M., M.D. Gynaecology: Edited by J. P. 
GREENHILL, B.S., M.D., F.A.C.S.) The Year Book Publishers, Chicago. 
Price 

THE annual appearance of this attractive volume of ‘‘The Practical Medicine 

Year Books’’ is always a welcome and familiar sight to British gynaecologists 

and obstetricians. In some seven hundred pages divided almost equally be- 

tween obstetrics and gynaecology, is presented an epitome, in the form of 
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short abstracts, of the literature which has accumulated during 1934. Fre- 
quently these are accompanied by the original illustrations. Pride of place 
is, perhaps naturally, given to the American literature—nearly 60 per cent of 
the articles absttacted having appeared in the journals of that country. The 
remaining 40 per cent is fairly evenly distributed between French, German 
and English publications. However, this somewhat disproportionate treat- 
ment is not a cause for complaint or irritation. Rather should we be grateful 
to the editors for placing within our reach such a comprehensive survey of 
the work being done in countries outside our own. 

The subject matter, of course, does not lend itself to review. The abstracts 
are conveniently classified and cover almost every aspect of these depart- 
ments of medicine. Naturally, such a volume is only for reference or occa- 
sional reading. Not the least important feature is the editorial interpolations, 
which are always apt, full of moderation, and frequently illuminating. 
DeLee’s comments have lost none of their earlier vigour. A paper on the 
‘‘Delmas method’’ brings the terse comment: ‘‘There ought to be a law!”’ 
Another has its particular significance at the present time: ‘‘Conditions 
being as they are, I think this statement is true; women and babies are lost 
because of the demand for the relief of too much of the pain of labour. It 
can hardly be denied that it would be best if all women could be delivered 
without any analgesic or anaesthetic. This is impossible; therefore, we must 
continue our search for the perfect remedy for pain in labour, and we must 
strive to get the women into a proper state of mind regarding labour, and 
counteract the exaggerations of the magazines which have produced a 
veritable tocophobia.’’ 

This Year Book marks the end of Dr. DeLee’s thirtieth year as editor of 
its Department of Obstetrics. We congratulate him and sincerely hope that 
both he and Dr. Greenhill will long continue in this very productive 
partnership. 

C. McI. M. 


“‘The Treatment of Venereal Disease in General Practice,’’ by THomas 
ANwyYL-DavIEs. 


TuIs pocket monograph is a well written description of the treatment of 
venereal disease, but it only succeeds in impressing the reader with the im- 
possibility of treating these cases efficiently in general practice. 

C.M.G. 


‘‘Puerperal Gynaecology.”’ By Dr. Jj. L. Busts. Messrs. Balliére, 
Tindall & Cox. 16s. 


Dr. Busts has written this book to emphasize his belief, that all injuries 
occurring during childbirth should be repaired immediately, unless certain 
contra-indications are present, which he details. 

After preliminary chapters on anatomy, physiology and pre-natal care, 
he describes his method of delivery. Then an account of pathological 
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changes which may occur in the cervix is followed by several chapters on 
his operative technique for injuries to the various parts of the genital tract 
and for some anal conditions. He describes the immediate post-operative 
treatment and subsequent post-natal care. The last two chapters are largely 
devoted to statistics. The illustrations are good throughout. 

The chapter on anatomy is one of the best in the book. Under pre-natal 
care there is a good account of the personal care necessary during pregnancy. 
Dr. Bubis advises that retroversion during the first 10 weeks of pregnancy 
should be corrected as soon and as gently as possible: he states that patients 
may require three to six treatments before the desired result is obtained. 
Presumably this is with the object of minimizing the risk of miscarriage. 
Many obstetricians, knowing that the great majority of retroversions in 
pregnancy right themselves without causing any trouble, would hesitate to 
adopt a procedure which may itself cause miscarriage. 

In the chapter on delivery the following two puzzling statements occur. 
In reference to surgical methods of induction: ‘‘The cervix never becomes 
completely dilated.’’ In reference to medical induction: ‘‘Pituitrin will not 
start labour pains unless the uterus is in a potential state of beginning 
labour.”’ 

What is a potential state of beginning labour? 

Many methods of analgesia and anaesthesia are described extremely 
briefly. Space could have been saved by merely enumerating them and 
giving the necessary references. Many of the descriptions given are not 
sufficiently detailed to be used by anyone wishing to employ the methods. 

When incision of the cervix is indicated during labour, Dr. Bubis 
recommends that the forceps shall be applied first, so that there may be the 
minimal haemorrhage from the incisions. This is sound advice. 

He also gives a wise warning about manual dilatation of the perineum: 
it is very easy to produce extensive damage by this manoeuvre, and a 
clean-cut perineotomy sutured immediately is likely to be less harmful. An 
injection of one cubic centimetre of pituitrin after the delivery of the child 
is advocated. 

With regard to cervical cancer, Dr. Bubis writes that it does not arise 
from normal epithelium. On the contrary ‘‘there is a gradual alteration of 
cells in a new and altered environment eventuating in new cells with different 
characteristics than previously, and capable of reproducing them as such.”’ 
What is the meaning of this? When the birth canal is examined after the 
birth of the placenta, it is advised that the uterine cavity should be wiped 
out with gauze soaked with two per cent iodine solution: this will not appeal 
to those who are reluctant to introduce anything into the uterine cavity for 
fear of conveying infection. 

Several preparations used in treatment are not adequately described, 
e.g. Fisher’s solution, Basham’s mixture, and house inhalations. For an 
explanation of house inhalations the reader is referred to ‘‘Special Therapy’’, 
but the inhalations are not mentioned in that chapter. 

The chapter on puerperal morbidity is difficult to follow. It is stated 
that over 5,000 patients were delivered at Mount Sinai Hospital from 1923 
‘through 1929’. The tables then show the records of 1,353 of these cases; 
the reason for the selection of these 1,353 is not given. The number does 
not correspond with the total of ‘‘gynoplastic operations for old lacerations’, 
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which is given in Table X as 1,184. The standard of morbidity is not stated 
definitely, but, apparently, of the 1,353 (Table XV) there were 318 patients 
who had a temperature over 100°F. for not less than two days: this is a 
morbidity rate of 23.5 per cent. 

There are a considerable number of misprints: for example ‘of’ is printed 
for ‘or’ on pages 20, 91, 132, and 180. The Latin used is often inaccurate: 
page 9, ‘ligamentum anococcygeus’; page 13, ‘locus minoris resistanciae’ ; 
page 107, ‘labium minor’; pages 109 and 126, ‘per priam’; page 166, ‘pruritis’. 
On page 30 we see ‘hypertention’, ‘hypotension’, and on page 38 
‘hypotention’, ‘hypertension’. On page 158 ‘parental’ is printed for 
‘prenatal’. There are numerous other errors. 

Dr. Bubis considers (page 89) that the incidence of cervical cancer will 
be lessened if the cervix is repaired in the puerperium. If this were proved 
to be the case, as Professor Bland suggests in the foreword, it would be a 
very strong argument in favour of always performing immediate cervical 
repairs. The reviewer feels that colporrhaphy performed immediately after, 
or even during the month after labour, is liable to be accompanied by so 
much haemorrhage at the time and so much post-operative oozing that the 
chances of a satisfactory result must be considerably less than when the 
operation is done in the absence of the puerperal congestion: it would be 
a mistake, therefore, to make a routine of the practice. 


A.M.C. 


“‘The Principles of Contraception.’” By Joan MalLeson, M.B., B.S. 
Victor Gollancz Ltd. 4s. 6d. 


THIs book sets out to be a handbook for general practitioners, and as such 
is wisely concerned with only a general survey of the practice of contra- 
ception. 

The first part deals with the popular methods of birth control at present 
in use, and the authoresses’ comments thereupon. As Dr. Malleson has 
considerable experience of contraceptive work her comments are practical 
and reasonable. There is a particularly interesting chapter upon the 
‘premarital consultation’, where dilatation of the hymen by the patient 
herself is considered. General practitioners advocating this procedure to 
their patients would have to exercise considerable care in the choice of 
patient to whom such advice is given. One might criticize this otherwise 
excellent chapter by suggesting that the authoress treats the psychological 
problems of the premarital consultation rather too briefly. 

The second part of the book is devoted chiefly. to the principles and the 
technique in the application of various check pessaries. This part is well 
written, but badly illustrated by sketches which are lacking in diagram- 
matical and anatomical exactitude. 

A useful appendix contains a list of birth control movements, societies 
and clinics, together with a list of approved contraceptive preparations and 
their manufacturers. 

H.R.M. 
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‘‘Antenatal and Postnatal Care.’’ By FRancEs J. Browne, M.D., D.Sc., 
F.R.C.S. (Edin.), F.C.0.G. J. and A. Churchill, Ltd., London, 1935. 
Price 15s. 

The high standard of excellence in writing and teaching with which we 
always associate the name of Professor Browne is maintained in this volume. 

In the preface, stress is laid upon the importance of antenatal investiga- 
tions, the author points out the inadequacy of the attention given to this 
branch of obstetrics.in the textbooks. The purpose of the book is not only 
to give practical clinical instruction but also to stimulate research into the 
various conditions in pregnancy about which our knowledge is deficient. 

The chapter on the history and development of antenatal care is of 
great interest. A tribute is paid to the Edinburgh School of Obstetrics, and 
especially to the far-reaching results of the pioneer work of Ballantyne to 
whose memory the book is dedicated. 

The description of the arrangement of an antenatal clinic will be of 
enormous help to those who are contemplating the organization of such a 
department. Illustrations are given of those appliances and instruments 
which are in use for the diagnosis and treatment of patients. The methods 
of investigation are so comprehensive and so clearly defined that if followed 
out it is almost impossible to overlook any deviation from the normal. 

For those who are involved in the medico-legal aspect of obstetrics 
the chapter on the duration of pregnancy, the maturity of the newborn 
infant, and other allied subjects, will be found to be invaluable in cases 
of controversy in which an expert opinion is required. 

The advice as to the management of abnormal positions of the foetus 
is sound and well reasoned, especially with regard to the dangers of version 
which may be met with in some cases. A considerable amount of space is 
given to the contrasting treatment of the late haemorrhages of pregnancy, 
and stress is laid upon the risks of shock and sepsis from undue interference. 
The vaginal pack is discounted in the treatment of ante-partum haemorrhage 
apart from the condition of low attachment of the placenta. 

Throughout the book the author has given the methods of treatment 
in his own experience which have given the best results, and these have 
been explicitly described and advised without fear of criticism. A con- 
servative policy is advocated in the treatment of toxic conditions except in 
those cases in which obvious indications for surgical interference are present 
or in which expectant treatment has failed. 

The subject of the endocrines, and such diseases as those of the circu- 
latory, nervous and urinary systems are described at length. There is a 
useful section on. the diagnosis and treatment of venereal diseases com- 
plicating pregnancy. 

One could have wished for mention of the assistance to be gained in 
diagnosis by routine weighing, as this procedure is an indication of the state 
of nutrition of the patient and is also of value in the early recognition of 
toxaemia and renal impairment. In the discussion on the management of 
pregnancy complicated with fibroids, more stress might have been laid upon 
the benefit of the direct medical treatment of toxaemic conditions associated 
with degenerative processes in the tumours before resorting to operative 
methods. These are very minor criticisms and are not meant to detract 
from the excellence of the book. 
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The whole subject of antenatal care, owing to the clear and concise 
arrangements of the subjects, is compressed into comparatively small bulk, 
and this is an illustration of the wide practical experience of the author. 
The necessity for postnatal care is pointed out and the reduction in 
maternal morbidity which is to be obtained by a careful follow-up of 
patients after childbirth. The incidence of cancer of the uterus can be 
reduced to a considerable extent by attention to the treatment of lacerations 
and septic conditions of the cervix during the puerperium. The prevention 
of renal complications is effected by careful urinary analysis, and prolonged 
observation of patients who have had toxic complications during pregnancy. 

The appendix includes many suggestions for the dieting of patients, and 
special stress is laid upon the various foodstuffs which are to be supplied 
in the composition of a ketogenic diet. The bibliography is of special value 
as it includes the titles of the author’s publications which are referred to 
in the text. The literature is brought up to date and will prove a useful 
source of reference for those who are engaged in research upon the com- 
plications of pregnancy. 

Professor Browne is to be congratulated on the production of a fine 
piece of work, which will be much appreciated by his colleagues, by all 
those who are engaged in the practice of obstetrics, and by those students 
who are desirous of obtaining a sound knowledge of antenatal diagnosis and 
treatment, 

A. Louise McIlroy. 


’ 


‘‘Midwifery by Ten Teachers,’’ under the direction of CLIFFORD WHITE, 
M.D., B.S. (Lond.), F.R.C.P. (Lond.), F.R.C.S. (Eng.), F.C.0.G. 
Edward Arnold & Co., Lond. (xii+740 pages), 286 lilustrations and 4 
coloured plates. Fifth edition. 


It is always a pleasure to welcome a new edition of a standard textbook 
as it affords the most tangible evidence of its success, and when that edition 
reaches the mature figure of five this, in itself, is sufficient proof of apprecia- 
tion by an ever-increasing number of readers. 

The new volume appears under the direction of Mr. Clifford White, 
who succeeds to the position previously held by Sir Comyns Berkeley. The 
new director, with the able and valuable co-operation of Sir Comyns and 
Dr. J. S. Fairbairn as an Editorial Committee, has fully maintained the high 
standard of this students’ ‘‘Midwifery’’, and we do not doubt the continued 
success which the book so justly deserves. 

The list of contributors remains largely the same and is fully represen- 
tative of the London Medical Schools. All the writers are teachers of ex- 
perience who know full well not only the necessities of the medical student 
but also the obstetrical problems which confront the newly qualified medical 
practitioner when he is finally launched upon his career and faced with mid- 
wifery in relation to the state. 

In the new edition we are impressed with the wide view of the subject 
which is constantly placed before the reader, and is evidence of a wise 
editorial policy. In a book intended primarily for students preparing for 
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their final examination, it is indeed rerfeshing to find this attitude 
maintained, especially upon such matters as relate to sterilization, abortion 
and puerperal sepsis. We are strongly of opinion that the rising medical 
generation cannot be acquainted too early with matters which affect medicine 
and the state, and the inclusion of arguments calculated to direct the 
student’s mind at an early age in the right direction is not only desirable 
but essential. 

Whilst the general arrangement of the book, apart from local readjust- 
ments of subject matter, is maintained on the original lines; evidences of a 
thorough revision are obvious throughout. Where necessary, additional 
matter has been added. This is seen in the sections which deal with the 
physiology of ovulation and menstruation, the biochemistry of pregnancy 
toxaemia, and in the excellent chapter devoted to puerperal sepsis. The 
section on pyelitis of pregnancy has also been redrafted in the light of 
recent knowledge, and emphasis directed to the benefit derived from a 
ketogenic diet. 

As in previous editions, the section devoted to the conslderation of 
labour is divided into normal and abnormal. The inclusion of occipito- 
posterior presentations with deflexion of the head under the category of 
‘normal labour’’ appears to us rather to invite criticism. To the average 
practitioner an occipito-posterior presentation is a veritable bug-bear, and 
the necessity for manual interference when rotation does not occur, if pos- 
sible disaster is to be avoided, would appear to indicate a definite reversal 
from the physiological to the pathological. 

The management of breech presentation follows the usually accepted lines, 
and we note that the authors still advocate exernal version six weeks before 
term as being the correct practice. They state that ‘‘external version should 
be performed whenever a breech presentation is discovered during preg- 
nancy’’, and in the event of failure ‘‘induction of premature labour three 
weeks before term may offer the smaller foetus a better prospect of sur- 
vival.’’ There is no differentiation between primigravidae and multiparae, 
and the authors probably consider Burns’s and Marshall’s work too recent 
and unconfirmed to include in a students’ textbook. There is no text- 
book written which can claim to be the last word, as in medicine there 
can never be finality. Further, the task of sifting the grain from the chaff 
appears ever to grow more difficult. In the present volume the editorial 
staff are to be congratulated upon the judicial care with which only approved 
statements of facts and theories have been allowed to creep into its pages. 
In this we see the evidence of a considerable amount of committee work 
expended during its completion. 

One other section appeals to us as deserving special commendation, viz. 
the chapters devoted to the management and feeding of the new-born 
child. These contain a thoroughly practical and well-reasoned exposition 
of modern views, and within the small compass of about 30 pages, an 
extraordinary amount of useful information is conveyed. We are glad to 
see these chapters still retained in a textbook of midwifery, as in some 
quarters there is a tendency to relegate the care of the infant from the 
moment of birth to the responsibility of the paediatricians. Such ultra- 
specialism does not exist in the homes of the people. The writer of this 
section has some harsh things to say about the modern tendency to evade 
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the practice of breast-feeding, a practice sometimes silently acquiesced in 
by the family practitioner because ‘‘in his ignorance of breast-feeding and 
infant management it appears the easiest way out of his difficulties.’’ The 
student who reads and re-reads these pages will be the better practitioner 
for so doing. Moreover he is not likely to suffer from mental indigestion, 
for what the authors have to say they state explicitly and to the point. 
Dogmatism in a textbook is a desirable quality, and the present volume is 
likely to be as popular with the new generation of students as its pre- 
decessors have been in the past. 

The illustrations are clear and sufficient, and by maintaining their 
number within reasonable limits, the size of the volume has not reached 
unwieldy proportions. BW. 








Review of Current Literature. 


Director: FREDERICK -RoguEs, M.A., M.D., M.Chir. (Cantab), 
BRCS.,, MiGs, 


Tuts Review contains the lists of contents and abstracts of the more 
important articles from the following journals with which the ‘Journal 
of Obstetrics and Gynecology of the British Empire’? exchanges :— 


British.—The Lancet; British Medical Journal; The Cancer Review : 

Canadian.—The Canadian Medical Association Journal; Bulletin Médica! 
de Quebec. 

Australian.—-Medical Journal of Australia; The Australian and New 
Zealand Journal of Surgery. 

Indian.—The Calcutta Medical Journal. 

American.—American Journal of Obstetrics and Gynecology; The 
Journal of the American Medical Association; Surgery, Gynecology 
and Obstetrics. 

French.—La Gynécologie; Gynécologie et Obstétrique; Bulletin de la 
Société d’Obstétrique et de Gynécologie de Paris. 

Betgion.—Bruxelles Médical. 

Italian.—Annali di Obstetrica e Ginecologia; Archivo di Obstetrica e 
Ginecologia. 

German.—Archiv fiir Gynakologie; Zeitschrift fiir Geburtshiilfe und 
Gynakologie; Zentralblatt fiir Gynakologie; Monatsschrift fiir Geb- 
urtshiilfe und Gynakologie; Miinchener Medizinsche Wochenschrift 

Scandinavian.—Acta Obstetrica Scandinavica. 

South American.—Boletin de la Sociedad Obstetricia y Ginecologia 
de Buenos Ayres. 

Japanese.—-Japanese Journal of Obstetrics and Gynecology. 


The Review of Current Literature thus keeps the readers of the Journal 
in touch with current literature throughout the world. At the end of the 
year an Index of all the subjects contained in the articles of the above 
journals is printed. Arrangements are also made to include abstracts of 
important articles on border-line subjects, such as Physiology, Biology and 
Biochemistry. 


LIST OF ABSTRACTORS. 


London: J. Beatti£, F.R.C.S.; A. C. BELL, F.R.C.S.; R. K. Bowes, 
F.R.C.S.; J.. Lyte. Cameron, F-R.C:S.; A. A. Davis, F.R.C:S.; 
R. C. Licgutwoop, M.D.; J. A. Moore, F.R.C.S.; C. D. Reap. 
F.R.C.S. (Edin.); F. Roguts, F.R.C.S.; R. WinTERTOoN, M.B. 

Huddersfield: W. E. CROWTHER, M.B. 

Leeds: R. H. B. Avamson, M.D.; D. W. Currie, F.R.C.S.; anp 
B. JEAFFRESON, F.R.C.S. 

Liverpool: M. DatNow, M.D.; P. Matpas, F.R.C.S. 

Glasgow: JANE H, FItSHILL; R. SHARMAN, M.D. 
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The Canadian Medical Association Journal. 


Vol. xxxiii, No. 1, July 1935. 
*The comparative tendency of kraurosis and leucoplakia of the vulva to 
become malignant. P. J. Kearns. 
*A case of rupture of the uterus with hysterectomy following Caesareaa 
section. W. J. Stevens. 
*A case of cancer of the cervix treated by Wertheim’s hysterectomy: six- 
year cure. H. W. Johnston. 


Vol. xxxiii, No. 2, August 1935. 
*Evidence in favour of a more active puerperium: a study of 500 cases. 
H. B. Atlee. : 


THE COMPARATIVE TENDENCY OF KRAUROSIS AND LEUCOPLAKIA OF THE 

VULVA TO BECOME MALIGNANT. 

There are five pathological conditions of the vulva having somewhat 
similar appearances, viz., vulvitis, syphilis, kraurosis vulvae, leucoplakia 
and squamous-celled carcinoma. Syphilis may be excluded by Wassermann’s 
test. The remaining four conditions must be differentiated clinically. 

In acute vulvitis there are swelling, redness, purulent discharge, but the 
tissues are soft. Chronic inflammation presents similar appearances, but 
the tissues are firmer. 

Carcinoma is characterized by a hard wort-like growth in the early 
stages, later becoming ulcerated, excavated and discharging pus. 

Leucoplakia affects the skin on the uterine side of the labia and 
frequently also the skin of the thighs and perinaeum. The skin becomes 
heaped up like a callosity. There is general oedema of the skin, hypertrophy 
of the germinal layer, thickening of the stratum corneum and round-celled 
infiltration of all the layers. 

Kraurosis usually occurs at or after the menopause. There is a gradual 
flattening and atrophy of the labia and shrinking and narrowing of the 
vaginal entrance and urethra. Histologically there is a general atrophy of 
all the layers of the skin, especially of the stratum corneum and germinal 
layer. The papillae, sweat glands, sebaceous glands and hair follicles all 
disappear. It is thought that kraurosis is always preceded by a hyper- 
trophic or leucoplakic stage. Pruritus is always a troublesome symptom in 
the hypertrophic or leucoplakic stage, while soreness, bleeding and 
dyspareunia characterize the stage of atrophy or kraurosis. Symptoms 
may be relieved by the division of the perineal nerves, painting the cervix 
with a solution containing five per cent of silver nitrate and possibly by 
the administration of ovarian hormones. If the leucoplakic stage persists 
the vulva should be resected, because carcinoma. supervenes in 20 to 25 
per cent. of these cases. 

Several illustrative drawings are given. 


‘A Case oF RUPTURE OF THE UTERUS WITH HYSTERECTOMY FOLLOWING 
PrREviouS CAESAREAN SECTION. 
The patient, aged 35, had three years previously been delivered by 
Caesarean section, followed by vaginal drainage. Convalescence was 
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attended by acute pyrexia and femoral thrombo-phlebitis. Six days before 
the expected delivery of the second baby she was suddenly seized, while 
lying in bed, with severe abdominal pain, which at first was described as 
a tearing sensation. The abdomen was firm, the foetal heart-sounds could 
not be heard and the presenting part could not be felt. There was no 
vaginal bleeding; shock was not pronounced. At operation the abdomen 
was found to be full of blood-clot, the foetus, weighing nearly seven pounds, 
was lying free in the abdominal cavity and half of the placenta was expelled 
through a rent in the uterus about seven inches long, extending from the 
fundus to the lower segment. The uterus was firmly contracted. Sub- 
total hysterectomy was performed. During convalescence the patient was 
treated with blood transfusions, intravenous glucose, a bactericidal agent 
and stimulants. The peritoneum’ was drained by the vagina and through 
the abdominal wound. The blood-picture quickly returned to normal and 
recovery was complete. The author is of the view that infection of the 
Caesarean wound in the uterine wall was followed by a very weak scar. 


A CASE OF CANCER OF THE CERVIX TREATED BY WERTHEIM’S HYSTERECTOMY : 

S1x-YEAR CURE. 

A patient, aged 52 years, had post-menopausal bleeding for six weeks 
before going for examination, which revealed a squamous-celled carcinoma 
of the cervix. Wertheim’s hysterectomy was performed. The regional 
lymphatic glands and the broad ligament were not involved. Recovery 
was uneventful. Examination six years later revealed no sign of recurrence 
in the pelvis and the patient was fit and well and had put on weight. 

The author, quoting Bonney, gives the primary mortality as 6.3 per cent 
for early, and 23.1 per cent for advanced cases. The removal of glands 
increases the risk. Of 154 of Bonney’s cases, which had glandular involve- 
ment, 33, Or 22 per cent, were alive five years later. The cure rate, when 
there was no glandular involvement, was 55 per cent. The author pays 
tribute to the excellence of these results. 


EVIDENCE IN FAvouR OF A MORE ACTIVE PUERPERIUM: STUDY OF 500 CASES. 

Fundamental teaching in America, led by Williams and De Lee, advocates 
a stay of 10 days in bed after delivery. The author, in conjunction with 
other clinicians, has advocated a more active regime, holding the view that 
thereby there is a decreased tendency to infection, prolapse, subinvolution 
and embolism. Five hundred cases were followed, the regime being that 
the patient sat up in bed on the day following labour for as long a time 
as she felt disposed, and was encouraged. to move about the bed and, 
under supervision, carried out a series of special exercises. These exercises 
were continued and increased in variety from day to day. The patient 
was allowed to get out of bed on the third day after delivery and stay in 
a chair for half an hour, the time increasing each day. The majority of 
patients insisted on walking round the bed on the sixth or seventh day 
and to adjoining rooms on the tenth day. 

Tables of exercises and statistics are given. The author, admitting that 
perhaps 500 cases are not sufficient to establish any definite views, is, 
however, of the opinion that involution is not delayed and the liability to 
prolapse, infection and embolism is not increased. The active regime 
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improves the physical condition of the patient, so that she is better able 
to care for her child after leaving hospital. Finally, the patients themselves 
prefer an active to an inactive regime. 


J. Lyle Cameron. 


The American Journal of Obstetrics and Gynecology. 


Vol. xxix, No. 2. 

*A new active principle in ergot and its effects on uterine motility. M. E. 
Davis, F. L. Adair, Gerald Rogers, M. S. Kharasch, and R. R. Legault. 

A consideration of the surgical menopause after hysterectomy and the 
occurrence of cancer in the stump following subtotal hysterectomy. 
N. R. Kretzschmar and S. Gardiner. 

The co-existence of uterine myoma and fundal carcinoma. E. J. Oesterlin 
and R. S. Cron. 

*Amenorrhoea associated with bilateral polycystic ovaries. I. F. Stein 
and M. L. Leventhal. 

The outcome of pregnancy complicated by uterine fibromyoma. R. D. 
Mussey and R. S. Hardwick. 

*On the use of the lutein hormone, progestin, in threatened and habitual 
abortion. Leon Krohn, F. H. Falls, and J. E. Lackner. 

A study of nembutal and scopolamine for the relief of pain in 500 
deliveries. C. E. Galloway and P. Hamblin Smith. 

Foot drop complicating the puerperium. H. S. Morgan and J. E. M. 
Thomson. 

Colpocleisis iti the treatment of uterine and vaginal prolapse. W. 
Rubovits and Sol. Litt. 

The third stage of labour. L. A. Calkins. 

The value and limitation of Roentgen rays in obstetrics. J. R. Reinberger 
and P. B. Russel, Junr. 

Parametrial fixation (Manchester operation) for prolapse of the uterus. 
R. T. Frank. 

Correlation of the uterine and ovarian cycles. Olive Swezy. 

Split pelvis in pregnancy. L. L. Mackenzie. 

Suppurative mastitis as a complication of pregnancy and the puerperium. 
A. L. Dippel and R. A. Johnston. 

Dystocia following the intra-uterine use of radium. H. F. Kane. 

Abnormal development of the vagina and genito-urinary tract. J. L. 
McKelvery and J. S. Baxter. 

Ergot and ergotamine tartrate in puerperal prophylaxis. M. G. Der Brucke. 

Dystocia due to dilatation of the foetal urinary bladder. J. E. Savage. 

Ruptured pregnancy in the closed rudimentary horn of a bicornute uterus. 
C. A. Gordon. 

Vaginitis emphysematosa. C. J. Marshall and V. W. Bergstrom. 

Uterus bicornis unicollis; haematometra in one horn. A. Jacoby. 
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A device for the rupture of membranes. I. G. Wiltrout. 
Special article. 

Book reviews. 

Selected abstracts—Labour. 


Vol. xxix, No. 3. 

Intestinal complications resulting from prolonged radium and X-ray 
irradiation for malignant conditions of the pelvic organs. T. E. Jones. 

*A critical study of 500 cases of eclamptogenic toxaemia. F. H. Falls. 

Five-year results in 56 cases of carcinoma of the corpus uteri. Q. U. Newell 
and H. S. Crossen. 

Intractable dysmenorrhoea. F. S. Wetherell. 

Pneumococcal pelvic infection in adults. J. E. King. 

Intra-uterine application of carbon in incomplete abortion. B. H. Carroll. 

Monoamniotic twin pregnancy. J. K. Quigley. 

The cold-test in pregnancy. L. M. Randall, S. E. Murray, and R. D. 
Mussey. 

*The use of paraldehyde in obtaining obstetric analgesia and amnesia. 
H. F. Kane and G. B. Roth. 

*A study of carcinoma of the cervical stump developing after subtotal 
hysterectomy. W. P. Healy and A..N. Arneson. 

Maternal, foetal, and neonatal morbidity and mortality. F. L. Adair. 

The synthesis and excretion of hippuric acid in pregnancy. A. Hirsheimer. 

*A study of blood-sugar levels in eclampsia. C. R. Mays and W. M. 
McCord. 

Congenital anaemia of the newborn. H. D. Pasachoff and Leo Wilson. 

Traction in forceps deliveries. Burdett Wylie. 

Experimental studies of puerperal infection. C. C. Torrance. 

Traumatic rupture of an early pregnant uterus. G. S. Reeder and C. G. 
Moore. 

Pentobarbital sodium analgesia. J, P. Boylan. : 

An analysis of maternal mortality in 10,000 obstetric cases. D. Feiner. 

The determination of urinary histidine as a chemical test for pregnancy. 
T. R. Seidman. 

*Analysis of 146 cases of placenta praevia. J. P. Marr. 

Ovarian pregnancy. W. C. Thro. 

Society transactions. 

Selected abstracts—ectopic pregnancy. 


A NEw ACTIVE PRINCIPLE IN ERGOT AND ITS EFFECTS ON UTERINE MOTILITY. 

Davis and his co-workers have isolated a new active principle in the 
non-alkaloidal fraction of ergot. They quote Moir’s findings of a high 
physiological activity in the B.P. aqueous extract of ergot which has a low 
alkaloidal content and they came, therefore, to the conclusion that not all 
the oxytocic activity of ergot resided in its alkaloids. For their experiments 
they used 200 multiparous women in their immediate puerperia usually 
from the sixth to the eighth day post-partum, and inserted a hydrostatic 
bag into the uterine cavity. After inserting the bag they found that half 
of the cases showed no uterine activity, and that of the remaining half a 
large percentage had contractions at irregular intervals of five to 15 minutes 
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while the small remaining)number (about ro per cent) had vigorous spon- 
taneous contractions—the latter group was not used in their investigations. 

At first they made a crude extract containing the alkaloidal, as well as 
the non-alkaloidal, oxytocic principles which was dissolved in alcohol and 
administered by mouth and then further separated it into an alkaloidal and 
non-alkaloidal fraction by precipitating the alkaloids. They show by graphs 
that no uterine motility occurred after the administration of the crude 
extract, the alkaloidal fraction, or known pure alkaloids (ergotamine, ergo- 
toxin, etc.) but that on the administration of the non-alkaloidal fraction 
an excellent response was obtained within 14 minutes. This non-alkaloidal 
fraction, representing about 10 per cent of the crude extract, was water 
soluble and practically free from all known ergot alkaloids. The dose 
was very small and dissolved in three cubic centimetres or less 
of fluid, was agreeable and palatable, and produced no _ gastro-intes- 
tinal or other undesirable symptoms in doses several times that required. 
The response was characterized by vigorous and frequent contractions 
superimposed on a tracing typical of increased uterine tone. The authors 
succeeded in isolating the pure active principle in crystalline form and 
found it therapeutically active in doses of 0.1 of a milligram. 


AMENORRHOEA ASSOCIATED WITH BILATERAL PoLycysTic OVARIES. 

Stein and Leventhal describe in detail seven cases of amenorrhoea and 
sterility with polycystic ovaries, all of which were treated surgically by 
wedge resection of the ovaries. In each case the diagnosis was made or 
confirmed by pneumoroentgenography. In all cases a normal menstrual 
rhythm developed soon after operation and has been maintained for one 
to four years; in two cases pregnancy has also resulted. The authors state 
that bilateral polycystic ovaries are always reported as giving rise to 
menorrhagia and that theirs’ is the first series showing amenorrhoea. The 
pathological changes were characterized by numerous cysts lined by theca 
cells, oedematous and vascular stroma, and a moderately thickened tunica. 
In some cases follicular cysts lined by granulosa cells and a recent corpus 
luteum, or a haemorrhagic luteal cyst, were present. They are of opinion 
that the ovarian changes were the result of hormonal influences rather than 
inflammation and that the symptom of amenorrhoea was due to the inter- 
ference of the progress of normal Graafian follicles to the surface of the 
ovary owing to the mechanical overcrowding by the cysts. 


ON THE USE OF THE LUTEIN HORMONE, PROGESTIN, IN THREATENED AND 

HABITUAL ABORTION. 

The authors report a small series of 19 cases treated with the luteal 
hormone for threatened or habitual abortion. Of these 14 were entirely 
successful in as much as all symptoms of threatened abortion disappeared 
and the pregnancy progressed to term. Of the five failures, one developed 
hydramnios and had a spontaneous labour at the twenty-sixth week, while 
another went to the thirtieth week and then had a spontaneous labour. The 
cases of threatened abortion were confined to bed and one cubic centimetre, 
containing one rabbit-unit of progestin, was given intramuscularly twice 
daily until all symptoms ceased, then one injection daily for one week, and 
if still free of symptoms the patients were allowed up and the injection was 
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given twice weekly until the thirty-second week. The patients suffering 
from habitual abortion were not put to bed but were given an injection 
twice weekly until the thirty-second week. 


A CRITICAL STUDY OF 500 CASES OF ECLAMPTOGENIC TOXAEMIA. 

In this paper Falls gives a comprehensive account of the treatment of 
toxaemia of pregnancy, i.e. the methods he uses to get the uterus emptied 
and the means of dealing with the sources of the toxins. He believes 
nephritic toxaemia to be an eclamptogenic toxaemia fostered by the inability 
of the kidneys to eliminate at the usual rate the normal amount of toxins 
produced by a normal pregnant woman. He stresses the importance of a 
clear conception of the sources of the intoxication as (a) from foetus and 
placenta, which cannot be controlled, (b) from exogenous protein metabolic 
products, which can be controlled by the nature and amount of food intake, 
and (c) from the products of endogenous protein metabolism, which can be 
minimized by stimulating the excretory organs, especially the bowel. 

A definite procedure is adopted in all cases. On admission the patient 
is put to bed, milk diet only is given by mouth, and an ounce of magnesium 
sulphate is given night and morning until watery stools are obtained, from 
then it is given only in the morning. The blood-pressure is taken night and 
morning if above 140 m.m. Hg. When the pressure drops and albumin 
disappears fruit and vegetables are added to the diet and the patient is 
allowed out of bed. If she does not respond labour is induced by quinine 
and castor oil or by bag induction. In rapidly advancing toxaemia bag 
induction is started at the same time as the eliminative treatment. 
Caesarean section is performed when the toxaemia does not respond to 
eliminative treatment and is complicated by age in a primigravida (for the 
sake of the baby), pelvic contraction, organic cardiac lesions or any other 
factor which might increase the dangers and difficulties of delivery from 
below, and in the fulminating cases which go on to convulsions within a few 
hours. Of 500 cases under this management, 29 developed convulsions; 
but only 13 of these had ante-partum convulsions. The author is convinced 
that his procedure resulted in reducing the number of patients having con- 
vulsions as well as the number and severity of convulsions in each case. 
Quinine and castor oil induction was successful in 78 patients and bag 
induction was used in 72 cases; 396 were delivered spontaneously, the 
forceps was used in 38, and version with extraction in 18 cases. Caesarean 
section was performed in 25 cases, practically all of which were of the 
fulminating type of toxaemia. The author believes that the foetus is 
responsible for the toxaemia in this latter type of case. Gerrhety and 
Roundtree’s phenolsulphonephthalein test was done on 153 patients, and the 
author found that a low excretion, less than 15 per cent in two hours, is 
a serious prognostic sign. 

There were two fatalities, one from general peritonitis following a 
classical Caesarean section and the other from post-partum haemorrhage 
following a spontaneous delivery. 


THE USE OF PARALDEHYDE IN OBTAINING OBSTETRIC ANALGESIA AND 
AMNESIA. . 


Because of its wide range of safety paraldehyde has been used exten- 
sively in obstetric work. The authors of this paper describe a technique 
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which overcomes some of the objections to its use. It is administered per 
vectum and in order to facilitate its retention benzyl alcohol is added to 
anaesthetize the rectal mucosa. They also found that the labour was shorter 
than was expected, and they believe that this is due to relaxation of the 
cervix by the action of the benzyl alcohol. 

The dose they recommend is one cubic centimetre of paraldehyde to 
10 pounds of body weight with the addition of an extra two or three 
cubic centimetres, to which 1.5 cubic centimetres of benzyl alcohol are 
added. The mixture is run slowly into the rectum through a large catheter 
and if the patient is not asleep in half an hour, a quarter of a grain of 
morphine is given hypodermically. If not asleep within an hour the rectal 
injection is repeated. When the patient begins to get restless as the effect 
of the drug wears off the rectal injection is repeated. 

Satisfactory analgesia and amnesia were obtained in practically all cases 
in which the labour was of more than four hours’ duration. 


A Stupy oF CARCINOMA OF THE CERVICAL STUMP DEVELOPING AFTER 

SuB-TOTAL HySTERECTOMY. 

As only 2.6 per cent of a series of 2,600 cases of carcinoma of the cervix 
developed the disease in the cervical stump, the authors do not consider 
this incidence high enough to warrant the increased mortality of total 
hysterectomy as compared with the sub-total operation. However, they 
found that the treatment by radium of stump carcinoma was unsatisfactory 
as in cases in which the cervix was still present a sufficient dosage of radium 
could not be applied up the canal, owing to atrophic changes, and that in 
most cases no cervix was present at all, resulting in imperfect application. 
They found also that the five-year salvage of patients with stump carcinoma 
was at least 14 per cent lower than with the usual type of growth. 


A Stupy oF BLOoD-sUGAR LEVELS IN ECLAMPSIA. 

Some authors have stated definitely that hypoglycaemia occurs in 
eclampsia and that this low sugar level is the direct cause of the convulsion. 
Mayo and McCord studied the blood-sugar readings at frequent intervals 
throughout the convulsive stage of a series of cases and found marked 
variations in the readings. They came to the conclusion that neither hypo- 
glycaemia, nor hyperglycaemia, is characteristic of eclampsia and thought 
that the variations were no more than would be found in a normal person 
under the same conditions of excitement and activity. Furthermore, they 
found that the absolute blood-sugar concentration had no effect on the 
incidence of convulsions. 


ANALYSIS OF 146 CASES OF PLACENTA PRAEVIA. 

Marr investigated 146 cases and found of this number that 32 were 
central, 39 were lateral, and 75 were marginal in type. There were seven 
maternal deaths (4.7 per cent), five died of haemorrhage, one of sepsis, and 
one following a transfusion of incompatible blood: 6.2 per cent of central 
cases and 6.6 per cent of marginal cases died but there was no fatality in 
the lateral variety. Forty-six cases, 20 per cent, were subjected to 
Caesarean secton; 19 central cases (six primiparae, 13 multiparae)—5g per 
cent of all central cases; three lateral cases (two primiparae, one multipara)— 
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7.7 per cent of all lateral cases; and 18 marginal cases (13 primiparae and 
five multiparae)—24 per cent of all marginal cases. Only one death 
occurred after Caesarean section and this was due to the transfusion of in- 
compatible blood. The other cases were treated by the usual methods— 
version, by bags, accouchement forcé, etc., but no mention was made of the 
use of Willett’s forceps. 

The author comes to the conclusion that accouchement forcé and the 
introduction of bags into the uterus are definitely contra-indicated as they 
entail too much loss of blood. He also believes that bringing down the 
half breech and rupture of membranes followed by forceps delivery, if 
necessary, should only be reserved for certain picked cases and that the 
vast majority should be treated by Caesarean section. He advocates this 
method in order to obtain a larger percentage of living children and to 
minimize the risk of injury to the lower segment and thus. to circumvent 
trauma, shock, and uterine atony. 5 

| B. Jeaffreson. 


Journal of the American Medical Association. 


Vol. cv, No. 1, July 6th, 1935. 
Therapy of puerperal sepsis. Therapeutics. 
The use of oestrogenic substance in terminating human pregnancy. 
(Editorial.) 


Vol. cv, No. 2, July 13th, 1935. 
*Syphilis and pregnancy—a clinical study of 2,150 cases. J. R. McCord. 
*Treatment of trichomonas vaginitis with concentrated salt solution. 
L. Rosenthal, L. S. Schwartz, and J. Kaldor. 


Vol. cv, No. 4, July 27th, 1935. 
*Evaluation of the constitutional effects of large doses of oestrogenic 
principle. C. Mazer, D. R. Meranze, and S. L. Israel. 


Vol. cv, No. 6, August roth, 1935. 
Haematuria as a complication of pregnancy. H. L. Morris. 
*Intraspinal (subarachnoid) injection of alcohol for pain associated with 
malignant conditions of the female genitalia. J. P. Greenhill and 
H. E. Schmitz. 


Vol. cv, No. 8, August 24th, 1935. 
Certain menstrual disturbances associated with low basal metabolic rates 
without myxoedema. S. F. Haynes and R. D. Mussey. 
Congenital syphilis: diagnosis by means of dark field examination of 
scrapings from the umbilical vein. N. R. Ingraham. 
The diagnosis of congenital syphilis. A. H. Parmelee and L. J. Halpern. 


1148 


















REVIEW OF CURRENT LITERATURE 


SYPHILIS AND PREGNANCY. 


This is a statistical report of a clinical study of 2,150 cases of pregnancy 
complicated by syphilis. The author states that the cord Wassermann test is 
of definite value in that a strongly positive result means that the baby has 
congenital syphilis, but a negative result is of no value in the diagnosis 
of congenital syphilis. Pregnancy does not affect the reliability of the 
Wassermann reaction, and this test should be a routine part of the antenatal 
examination. It is stated that, regardless of the activity of the disease, 
sufficient antepartum antisyphilitic treatment assures the woman a syphilis- 
free baby in 95 per cent of cases. The best results will be obtained with 
10 or more treatments, which should be mild but continuous and not 
controlled by the Wassermann reaction; the concurrent use of arsenic and a 
heavy metal gives good results and is safe for the mother. 


TREATMENT OF TRICHOMONAS VAGINALIS WITH CONCENTRATED SALT SOLUTION. 

This paper is based upon the treatment of 56 cases of infection with 
trichomonas vaginalis by vaginal douching with 25 per cent salt solution. 
The principle of the treatment is based upon the osmotic effect of 
concentrated salt solution upon the trichomonas vaginalis. The method is 
non-irritating, simple and inexpensive and can easily be carried out by the 
patient at home; it gives prompt relief from itching and burning produced 
by the irritating vaginal discharge and prevents, in most cases, the return of 
the trichomonas vaginalis. 

The authors carried out experiments with varying strengths of salt 
solution and found that 12 to 25 per cent salt solutions stopped the motility 
of the parasites and made them shrink up and become crenated in outline. 

Eighty-seven per cent of the patients were clinically and _ parasito- 
logically cured after three months of treatment. 


EVALUATION OF THE CONSTITUTIONAL EFFECTS OF LARGE DOSES OF 

OESTROGENIC PRINCIPLE. 

From the clinical study of 30 patients, it was found that injections of 
100,000 to 200,000 rat-units of oestrogenic substance, given in divided doses 
over a period of two to three months, produce no appreciable changes in 
body weight, basal metabolism, blood-pressure, blood-count, coagulation and 
bleeding times, blood chemistry and urine. 

In six of 17 regularly menstruating women, injections of these large 
quantities of oestrogenic substance produced a temporary delay in the 
menstrual flow (from one to three weeks) and established in these patients 
a new date of the onset of the menses. This phenomenon is apparently due 
to a temporary inhibition of the anterior pituitary lobe which normally 
controls ovarian function. The effect on fertility is, as yet, unknown. 
Growth of the mammary glands and increased libido were noticed in some 
of the patients treated. 

Relatively larger doses of the oestrogenic substance (from 80,000 to 
150,000 rat-units) than those employed clinically produced neither macro- 
scopic, nor microscopic, changes in the vital organs of 30 rabbits. The 
response of the ovaries to huge doses of the oestrogenic substance is either 
degenerative or stimulative, depending on the species, the age of the test 
animals and the duration of administration of the substance. 
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INTRASPINAL (SUBARACHNOID) INJECTION OF ALCOHOL FOR PAIN ASSOCIATED 

WITH MALIGNANT CONDITIONS OF THE FEMALE GENITALIA. 

This is an interesting article in which a detailed account is given of the 
technique employed in the injection of alcohol for the relief of pain in cases 
of inoperable carcinoma of the cervix and other malignant conditions. The 
authors’ experience with 27 subarachhoid injections of alcohol in 25 women 
with advanced carcinoma of the genitalia has led them to recommend this 
form of treatment in all cases in which the patient suffers excruciating pain 
from the spread of genital cancer. The injection was simple to carry out 
and entailed very few risks, and produced relief in 24 of the 25 patients 
treated. 

Until more is known about the late effects of 95 per cent alcohol upon 
the spinal cord itself, it is best to restrict subarachnoid injections to patients 
in whom the malignant condition is advanced. 

J. Beattie. 


Surgery, Gynecology and Obstetrics. 


Vol. lxi, No. 2, August 1935. 
*Irregular shedding and irregular ripening of the endometrium. H. F. Traut 
, and A. Kuder. 
*Evidence of the placental origin of the excessive prolan of late pregnancy 
toxaemia and eclampsia. G. Van S. Smith and O. W. Smith. 
*Primary neoplasms of the female urethra. J. G. Menville. 
*Granulosa cell and Brenner’s tumours of the ovary: report of a case with 
a review of those cases already recorded. E. B. Bland and L. Goldstein. 
Vol, Ixi, No. 3, September 1935. 
*Primary malignant tumours of the ovary. W. T. Murphy. 
*The early diagnosis of chorion-epithelioma. A. Mathieu and A. Palmer. 
*Reconstruction of the female urethra. S. H. Harris. 
*End-results with Watkins’s interposition operation. H. S. Everett. 


IRREGULAR SHEDDING AND IRREGULAR RIPENING OF THE ENDOMETRIUM. 

Traut and Kuder describe in this paper a form of endometrial bleeding 
due to glandular imbalance, most probably associated with the corpus 
luteum of the ovary, in which the woman fails to shed the surface of 
spongiosa of the endometrium normally and with which is associated exces- 
sive loss of blood. The syndrome was first described clinically by Parkow, 
who was succeeded by Robert Meyer and his pupils in further clarifying 
the histological details. 

The authors have made a careful study of a series of patients, and the 
clinical and pathological details have been confirmed with suggestive 
data concerning possible hormonal relations. A second histological] picture 
is described which the authors have named “‘irregular ripening,’’ which may 


or may not be an entity associated with excessive loss of blood from the 
endometrium. Both have been neglected by students of uterine bleeding, 
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although in the authors’ experience they account for approximately one- 
third of all functional bleeding. The authors fully realize that the irregular 
ripening may be merely an early stage of the irregular shedding of the 
endometrium. 


EVIDENCE FOR THE PLACENTAL ORIGIN OF THE EXCESSIVE PROLAN OF LATE 

PREGNANCY TOXAEMIA AND ECLAMPSIA. 

In a series of 68 women in the second half of pregnancy, quantitative 
analyses of the serum and urine for prolan and oestrin have shown that late 
pregnancy toxaemia and eclampsia are characterized, almost ‘without excep- 
tion, by a marked excess of prolan as compared with normal. A low level 
of oestrin was also found in a large proportion of patients. The authors 
experimented to find out whether the placenta or anterior lobe of the 
pituitary gland is responsible for the excess found in late pregnancy toxaemia 
and eclampsia. 

Tests were made on rats after excision of the pituitary gland, and the 
authors reached the conclusion that excessive amounts of prolan in the 
blood and urine of toxaemic and eclamptic women, as well as the tendency 
towards low levels of oestrin, have their origin in the placenta. 


PRIMARY NEOPLASMS OF THE URETHRA. 


Two cases of carcinoma of the female urethra are reported, with a 
general study of the disease as a whole. In order to recognize early cases 
of carcinoma of the urethra, all women with urinary symptoms should 
undergo a local urethral examination. In advanced cases the most impor- 
tant aids to diagnosis are induration and a nonpedunculated mass. 

In this series the results of treatment were very poor. The best result 
was obtained in a woman of 45 years, who presented a fungating mass at 
the meatus and an inguinal metastasis. The growth and inguinal nodes 
were excised and the patient lived 39 months. In cases in which radium 
was used there was no appreciable change. 

The author, after studying the literature and the present series of cases, 
is of the opinion that the best method of treatment is radical extirpation 
of growths which are not too extensive and in which complete removal is 
possible. When the growths are extensive and beyond complete extirpation, 
the author believes they are best treated by small, and if necessary repeated, 
doses of X-rays and radium. The prognosis of this condition is poor. The 
late stage in which most of the lesions are discovered, the infiltrating 
tendency of the growth and apparent radio-resistance, all tend to make 
the outlook distinctly unfavourable. 


GRANULOSA-CELL AND BRENNER TUMOURS OF THE OvARY; REPORT OF A CASE 

WITH A REVIEW OF THOSE CASES ALREADY RECORDED. 

The available literature regarding granulosa-cell tumours of the ovary 
and Brenner’s tumours has been reviewed, and 160 cases of granulosa-cell 
tumour have been summarized and 60 cases of Brenner’s tumour recorded. 

The granulosa-cell tumour occurs most frequently after the menopause, 
and likewise it was noted that the Brenner tumour occurred in 50 per 
cent of the cases in women well past menopausal years. Seven cases of the 
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former, however, occurred in children under 10 years. The Brenner tumour 
is not associated with conspicuous symptoms, but uterine bleeding was the 
common symptom in the granulosa-cell tumour. 

Data concerning the outcome were available in 96 cases of granulosa-cell 
tumour and 39 cases of Brenner’s tumour. Forty-two patients with the 
former condition were reported well for periods varying from one to 10 years 
after operation, while 27 of the latter were known to be well at varying 
periods following operation. 


PRIMARY MALIGNANT TUMOURS OF THE OVARY. 

Primary malignant neoplasms of the ovary present a complex study due 
to the differences in research data regarding its embryology and histological 
transformations. Most malignant ovarian tumours arise from germinal 
epithelium or from benign germinal epithelial tumours through malignant 
degeneration. Others arise from embryonic rests and ovulogenic neoplasms. 
From the survey of literature made by the author and his own cases it 
appears that ovarian cancer is not uncommon and that no age is excepted. 
In this series of cases 73.9 per cent were married, 55.4 per cent had been 
pregnant (the average number of pregnancies being from two to four), 
21.7 per cent had had miscarriages or abortions, 23.5 per cent of the cases 
of adenocarcinoma were sterile in marriage, and likewise 16.6 per cent of the 
cases of embryoma; 39.7 per cent of the cases of adenocarcinoma and one 
of granulosa-cell carcinoma had passed an apparently normal menopause. 
These figures testify for the hormonal functional association in the aetiology 
of ovarian cancer, both in the normal and abnormal capacity. 

Pain in the abdomen and abdominal enlargement is the outstanding 
symptom. The best results were obtained in the cases of adenocarcinoma 
and the worst results in cases of embryoma,. ' Of the carcinoma group, the 
alveolar type showed the poorest results. The granulosa-cell and embryomal- 
cell types were most favourable. 

Complete removal of tumours in all groups gave longer survival than 
palliative treatment. The low-grade malignant type of adenocarcinomata 
offer the best results from surgery and irradiation. Other adenocarcinomata 
tend to be radio-resistant, as do the alveolar and medullary carcinomata 
encountered in this series. Adequate treatment should consist of early 
surgical removal of both ovaries, followed by deep irradiation in large doses. 


THE EARLY DIAGNOSIS OF CHORION-EPITHELIOMA. 

Two cases of chorion-epithelioma are reported in detail, in which the 
diagnosis was made early by means of Friedman’s test. The patients were 
operated on and cured; the first two months and four days, the second 
three months and four days after passing an hydatidiform mole. 

The authors are convinced that no other case has been diagnosed and 
proven so early in the absence of symptoms, as the first reported in this 
series. Their diagnosis rested entirely on two facts; the history of mole and 
the persistence of an anterior pituitary-like hormone in the urine. 

In the light of their present knowledge, the authors feel that chorion- 
epithelioma can be definitely diagnosed shortly after its inception. They 
maintain that every patient who passes a mole should have her urine 
examined for anterior pituitary-like hormone by Friedman’s test monthly, 
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for at least a year. In this way a developing chorion-epithelioma might be 
diagnosed early and removed before symptoms appear, or before metastases 
develop. 


RECONSTRUCTION OF THE FEMALE URETHRA. 

The author has used the following technique with success in five cases. 
Briefly, the operation consists of making a U-shaped incision surrounding 
the vesico-vaginal orifice, the open end of the ‘‘U’’ terminating at the 
orifice of the urethra. The incision is deepened for about three millimetres 
and the vaginal wall beyond the line of incision is undermined all round to 
form lateral flaps. The portion of the vagina embraced by the U-shaped 
incision is not further disturbed, except by the sutures employed to bring its 
edges together in the midline to reform the urethral tube. A new sphincter 
is then fashioned from the muscles of the vesical base, and the lateral 
flaps are sewed together over all, the restoration of the urethra being thus 
completed. Actually, the neighbourhood of the fistula is covered by three 
or four superimposed layers, whereas in the lower part of the new urethra 
only two layers are formed. A supra-pubic cystostomy concludes the 
operation. Urethral drainage is not practised. 


END-RESULTS WITH WATKINS’S INTERPOSITION OPERATION. 

After studying the results of a number of cases, the author is of the 
opinion that Watkins’s interposition operation is the procedure of choice 
in the treatment of prolapse in women past the menopause. It is shorter 
and simpler than a vaginal plastic operation with abdominal suspension 
and avoids the increased risks incident to laparotomy. The combined 
operation, however, should be employed in women during the child-bearing 
period. The interposition operation is easier to perform than vaginal 
hysterectomy, it gives better permanent results, and in cases in which a 
second repair is necessary, it is much more simple with the uterus present. 
In all cases of complete procidentia encountered by the author the results 
were perfect. 

C. D. Read. 


La Gynécologie 


June 1935. 

-* Aspects of the anatomy of the vulva. A. Binet. 

*The Bouilly operation in the treatment of geriital prolapse. G. Michel and 
R. Rousseaux. 

The Ninth Congress of French Gynaecologists and Obstetricians. 


July 1935. 
*The results of 180 cases of Caesarean section and the indications for the 
operation. R. Keller and E. Bohler. 
Report of the Society of Obstetrics and Gynaecology of Strasbourg. 
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ASPECTS OF THE ANATOMY OF THE VULVA. 

The author considers that the variations in the anatomy of the vulva 
as seen under normal and abnormal conditions are of great interest to the 
gynaecologist. In a long article he analyses in some detail the constituent 
parts and the changes seen, such as reaction to trauma, childbirth, 
inflammation, and disease in general. 


THE BouILty OPERATION IN THE TREATMENT OF GENITAL PROLAPSE. 

This operation, which appears to be more or less the French equivalent 
of the Manchester operation in England, is considered to give excellent 
results, but apparently is not universally employed by French gynaecolo- 
gists. The authors state that their practice is to reserve the operation for 
patients approaching the menopause. In younger patients anterior colpor- 
trhaphy and colpoperineorrhaphy are performed, and in older patients 
Le Fort’s operation. During the last 10 years the authors have adopted 
Bouilly’s operation in 41 cases out of a series of 105. The operation 
consists of an extensive anterior colporrhaphy, high amputation of the 
cervix, and colpoperineorrhaphy. In the technique high stripping of the 
bladder is stressed and ligature of the cervical arteries. Curetting is seldom 
done and abdominal uterine fixation only in selected cases. The mortality 
is almost negligible and the only troublesome post-operative complication is 
haemorrhage which can be avoided by ligature of the cervical arteries. 
Plugging was needed in one case. The results are excellent, particularly in 
the relief of symptoms relating to micturition and in the restoration of the 
normal anatomy of the parts. The only sequelae were vague pelvic pains 
of a slight character, 


THE RESULTS OF 180 CASES OF CAESAREAN SECTION. 

Between 1920 and 1930 180 Caesarean sections were performed at the 
anthors’ clinic out of a total of 16,851 deliveries. The percentage rose from 
v.45 in 1920 to 1.9 in 1931, due partly to more serious cases and partly to 
widening the scope of the indications. The indications were, contraction of 
the pelvis, 134; placenta praevia, 8; pelvic tumour impeding delivery, 11; 
prolapse of the cord, 7; foetal distress, 1; rigidity of soft parts, 10; accidental 
haemorrhage, 3; cardiac disease, 1; and intestinal obstruction, 2. 

In 87 cases the lower segment operation was done (seven in repeat cases). 
The authors strongly favour spinal anaesthesia except when the patient is 
in labour. With general anaesthesia they had 23.5 per cent of cases with 
marked haemorrhage from atony; with spinal anaesthesia 6.6 per cent. 
Spinal anaesthesia is, however, dangerous in labour, this being probably due 
to the more rapid ascent of the fluid to the medulla, a fact which has been 
confirmed experimentally. 

In this series the maternal mortality was five per cent; death occurring 
from pulmonary embolism in one case; from meduallary failure with spinal 
anaesthesia in one case; from peritonitis in six cases; from septicaemia and 
peritonitis in one case. The foetal mortality was 3.9 per cent, all deaths 
being due to asphyxia. 

Concomitant sterilization was considered reasonable by the authors at a 
second Caesarean section if there were already two live and healthy children. 

The details given of the results of operation in relation to conditions 
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present prior to operation are of interest. In the series done for contraction 
of the pelvis in clean cases the mortality was nil, and out of 38 cases seven 
became pyrexial; in cases examined and suspect there was one death in 67 
cases and 20 became morbid; in cases in which early peritonitis was sus- 
pected at operation there were three deaths out of 10 and four cases of 
morbidity; in cases naively styled as ‘‘almost unjustifiable,’’ but a last risk, 
there was only one death out of eight and five became morbid. 

Comparisons are also given between series of cases of Caesarean section 
and vaginal delivery in the authcrs’ cases of placenta praevia. By opera- 
tion the maternal mortality was 6.7 per cent and the foetal mortality between 
10 per cent and 12 per cent. The average maternal mortality after vaginal 
delivery was 7 per cent; the foetal mortality was 50.6 per cent. The series 
are not strictly comparable as the operative series is much smaller, but the 
authors point out that the maternal mortality, on an average, is much the 
same, but the foetal mortality is immensely less in the Caesarean cases. 
On analysis of the vaginal deliveries the details are of further interest. 
In central placental praevia (23 out of a total of 77 cases) there were 
five materna] deaths (17.4 per cent), the morbidity was 47 per cent, and 
the stillbirth rate 82.6 per cent. In marginal cases with less interference 
than the above, the maternal mortality was 5.27 per cent, the morbidity 
26.3 per cent; the foetal mortality was 47.4 per cent. In lateral cases there 
was no maternal mortality or morbidity and the foetal mortality was 12.5 
per cent. 


R. K. Bowes. 


Bulletin de la Société d’Obstétrique et de Gynécologie. 
de Paris, etc. 


No. 6, June 1935. 


SOCIETE D’OBSTETRIQUE ET DE GYNECOLOGIE DE PARIS. 
Three cases of enormous ovarian cysts. Léon-Borcéa. 
A case of bilateral pregnancy. Léon-Borcéa. 
*Discussion on stump carcinoma. Bécleére. 
Discussion on the treatment of accidental haemorrhage. Le Lorier. 


REUNION OBSTETRIGALE DE LILLE. 
Torsion of a healthy Fallopian tube in a girl aged 15 years. Lepoutre. 
Congenital absence of the cervix and pregnancy. Gellé. 
Fibroids and cancer of the body of the uterus. Delanncy et al. 
*Twelve cases of normal delivery after segmental Caesarean section. Palliez 
and Gernez. 
*Abnormally high serum-hormone value noted in a case of pregnancy com- 
plicated with haemorrhage. Gernez. 
Y Ovarian cyst and pregnancy. Favreau. 
Two cases of hydrorrhoea gravidarum. Palliez and Gernez. 
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A pedunculated fibro-chondroma of the chin. Brun. 
Haematoma of the broad ligament after internal version. Brun. 
Congenital left-sided diaphragmatic hernia. Couloma e¢ al. 


REUNION OBSTETRICALE ET GYNECOLOGIQUE DE NANCY. 

A case of chorion-epithelioma. Hoche and Bohéme. 

Encysted peritonitis. Charles. 

Lutein bleeding. Guillemin. 

Metrorrhagia in bleeders. Guillemin. 

A case of saffron poisoning in a case of febrile abortion. Vermelin and 
Lourzot. 

Trichomonas vaginalis and vaginitis. Vermelin and Dombray. 

A case of tubo-abdominal pregnancy. Boheme. 


DISCUSSION ON CARCINOMA OF THE CERVICAL STUMP. 

Béclére further discusses the pathology of stump carcinoma, In his 
opinion a sharp distinction must be made between cases in which the lesion 
has appeared a long time after hysterectomy performed for a definitely 
benign condition and cases in which the cervical condition follows the 
partial operation for a columnar-celled carcinoma of the uterine body. In 
regard to this latter group, he thinks three types of cases are particularly 
liable to lead to an erroneous diagnosis. These are (1) the co-existence of 
fibroids and carcinoma of the body; (2) primary carcinoma of the body 
macroscopically resembling a fibroid; (3) unsuspected endo-cervical carci- 
noma, usually squamous-celled. 


TWELVE Cases oF NORMAL DELIVERY AFTER LOWER SEGMENT CAESAREAN 

OPERATIONS. 

The authors describe 12 cases of normal delivery after previous lower 
segment Caesarean operations. The complete absence of any complications 
in the series is certainly a strong point in favour of the lower segment opera- 
tion. In the author’s opinion a trial of labour is a safe procedure after a 
lower segment operation provided the patient is kept under close observation. 


ABNORMALLY HIGH HORMONE VALUE NOTED IN THE BLOOD-SERUM OF A CASE 

OF PREGNANCY COMPLICATED BY BLEEDING. 

Gernez describes a case of a fourteen weeks’ pregnancy in which, 
suspecting a hydatidiform mole, he estimated the serum gonadotropic 
hormone content and found its value to lie between 10,000 and 33,000 
rabbit-units. He found a positive reaction after injecting 0.1 c.c. of serum 
but a negative result after injecting 0.03 c.c. In normal ‘pregnancy the level 
lies between 1,000 and 4,500 rabbit-units. An abortion was induced and 
the foetus and placenta were found to be normal. 

P. Malpas. 
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Bruxelles Médical. 


No, 37, July 14th, 1935. 
*Pregnancy, cancer and folliculin. J. A. Schockaert. 


No, 38, July 21st, 1935. 
*The experimental production of eclampsia with a discussion on its patho- 
genesis. J. L. Wodon. 


No. 39, July 28th, 1935. 
*Abdominal pregnancy with infection of the foetal sac. Tonneau. 


No. 41, August 11th, 1935. 
Thrombosed varices of the urethra complicated by urethrocoele. R. Bourg. 


No. 42, August 18th, 1935. 
*A case of tuberculous meningitis associated with pregnancy. M. Rocmans. 


No. 43, August 25th, 1935. 
*Myomectomy and labour. Paul Pastiels. 


PREGNANCY, CANCER AND FOLLICULIN. 

Although the association of pregnancy and cancer is not common the 
author cites three cases, two of carcinoma mammae and one of carcinoma 
ventriculi. He points out that carcinoma in any site grows more rapidly 
during pregnancy and postulates that this may be due to the presence of 
large amounts of oestrin in the circulation. The chemical composition of 
this hormone resembles that of other well-known carcinogenetic substances: 
moreover, the latter have oestrogenic properties, 

Experiments on 300 mice are described. All animals were treated by the 
application of tar to produce skin cancer: oestrin was simultaneously adminis- 
tered to half of them and the remainder served as controls. Those animals 
which received oestrin developed carcinoma earlier and more frequently 
than did the controls; moreover, the rate of growth was increased. 

Oestrin cannot produce cancer by itself but only acts in the presence 
of a local cancer-producing agent. It is suggested that an innocent ulcer 
of the stomach may become malignant during pregnancy by reason of the 
influence of folliculin. 

In view of this all patients suffering from, or previously treated for, 
carcinoma, should be castrated surgically, or by X-rays, and if this is 
impossible, they should be warned against pregnancy. The administration 
of oestrin should be avoided in patients with cancerous or pre-cancerous 
lesions. 


THE EXPERIMENTAL PRODUCTION OF ECLAMPSIA WITH A DISCUSSION ON ITS 

PATHOGENESIS. 

The most constant feature of eclampsia is a disturbance of the acid-base 
equilibrium of the blood. In normal pregnancy the alkali reserve falls as 
term approaches and is only 35 volumes per cent at the end of labour. 
However, the blood pH remains normal, that is, the alkali deficiency is 
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compensated. In eclampsia the alkali reserve falls much lower, decom- 
pensation occurs and the fH of the blood sometimes indicates an acidity 
which is only just compatible with life. Acidosis is the essential feature of 
eclampsia. 

Three views of the aetiology of eclampsia are discussed. (i) That the disease 
is due to simple water retention and intoxication. (ii) That it is due to water 
retention secondary t6, or associated with, the liberation of pressor and anti- 
diuretic substances from the posterior lobe of the pituitary gland. (iii) That 
eclampsia is the result of guandine poisoning. Three series of experiments 
on dogs are described. In the first, the animals were given water in large 
quantities by a stomach tube. Convulsions and coma were produced but no 
alteration in the acid-base equilibrium of the blood occurred. These experi- 
ments were repeated and extracts of the posterior lobe of the pituitary 
gland were simultaneously administered. However, results identical with the 
first series were obtained. Finally, the effect of guandine on dogs was 
investigated, and it was found that if small doses were given a condition 
resembling pre-eclampsia was produced, whereas with large doses, con- 
vulsions, coma, and the characteristic acidosis of eclampsia resulted. 
Guandine also brings about hepatic and renal lesions similar to those found 
in eclampsia. 

The author concludes that eclampsia is due to an alteration in guandine 
metabolism. 


ABDOMINAL PREGNANCY WITH INFECTION OF THE FOETAL Sac. 

A case of abdominal pregnancy is described. The patient’s history 
suggested a ruptured ectopic gestation at the second month and false labour 
occurred at the end of seven and a half months. The foetus died and 
seven days later laparotomy revealed an abdominal pregnancy with the 
placenta situated in the pouch of Douglas. On rupturing the membranes 
offensive pus ecaped. The foetus was removed and the foetal sac marsupial- 
ized. The patient died from septicaemia 20 hours later. 

Post-mortem examination showed no evidence of previous pregnancy in 
the uterus, Fallopian tubes or ovaries. The infection was probably intestinal 
in origin. 

The author points out that anatomically the case fulfilled all the criteria 
required for the diagnosis of primary abdominal pregnancy, yet the clinical 
history makes it more likely that it was secondary in type. 

The prognosis and treatment of abdominal pregnancy is discussed. The 
maternal mortality varies from five to 32 per cent according to the duration 
of pregnancy and reaches its highest level at or after term. Only 13 per cent 
of children are born alive, and of these one-third are malformed. Treatment 
should therefore be: (a) Before the fifth month of gestation: laparotomy 
as soon as possible. (b) After the fifth month of gestation: delay may be 
indicated since the chances of rupture decreases and the chances of obtaining 
a live baby increases. 

The operative technique and the method of dealing with the placenta 
and membranes varies in different cases. While it is often advisable, when 
the foetus dies, to wait for the placental circulation to cease before operat- 
ing, there is always the risk of the incidence of secondary infection as in 
the case quoted. 
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A Case OF TUBERCULOUS MENINGITIS ASSOCIATED WITH PREGNANCY. 

The association of tuberculous meningitis and pregnancy is rare, but a few 
cases may be overlooked in that they are wrongly diagnosed as eclampsia. 
In the case described the meningeal infection was secondary to a pulmonary 
lesion and signs of meningitis developed in the last month of pregnancy. 
Spontaneous premature labour was terminated by forceps delivery and the 
patient died two days later. No evidence of tuberculosis was found in the 
placenta—nor in the baby, which lived and was healthy. 

Reports of cases indicate that tuberclous meningitis during pregnancy 
usually occurs late in pregnancy and is always due to dissemination from 
a small focus elsewhere. Placental and foetal infection is more common in 
these cases than in any other form of tuberculosis. In treating these cases 
cnly the foetus is to be considered since the outlook for the mother is 
hopeless. In the first half of pregnancy no intervention is of any avail 
either for foetus or mother. In the second half of pregnancy the pregnancy 
should be terminated as soon as the child is viable: any undue delay 
increases the chances of the baby’s becoming infected with tuberculosis. 
Caesarean section under local anaesthesia is recommended as the best 
method of delivery. 


MYOMECTOMY AND LABOUR. 

The indications for the operative treatment of fibromyomata during 
pregnancy, labour and the puerperium are stated and the author recom- 
mends that, in the majority of cases, no operative interference should be 
carried out unless there is some very definite complication. Yet, a case is 
described in which a pregnant woman had a large subserous fundal fibro- 
myoma. The patient never had any symptoms or signs warranting surgical 
treatment. However, at term, the foetal head was not engaged, and since 
the patient was most anxious for a living child, it was decided to perform 
Caesarean section. Laparotomy revealed torsion of the uterus through 
180 degrees. While handling the tumour it enucleated itself almost spon- 
taneously and it was then found that the piacenta was adherent to its 
base. A living child was delivered through the myomectomy opening and 
this was then repaired. 

While conservative treatment is usually best, the author emphasizes how 
fortunate it was that this patient had Caesarean: section. If labour had 
commenced, the child would almost certainly have been lost and the 
bleeding from the placenta] site would probably have been severe. There 
were no symptoms of torsion of the uterus in this case: this is quite usual 
and it is, therefore, important to consider the possibility of such an accident 
in every case of pregnancy associated with an abdominal tumour. 

J. N. A. Jeffcoate. 
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Intermediate fat metabolism in pregnancy. Part III: Dietetic fat and 
blood fat. O. Bokelman and A. Bock. 
An adrenalotropic substance in the anterior lobe of the pituitary. K. J. 
Anselmino, L. Herold, and F. Hoffmann. 
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A contribution to clinical knowledge concerning the disgerminoma, ovarii of 
Robert Meyer. E. Klaften. 
*The route of infection and primary complex in tuberculosis of the female 
genitalia. HH. Kienlin. 
The histology of the anterior lobe of the pituitary gland in obesity follow- 
ing castration. K. W. Schultze. 
*Regulation of the pituitary by the ovary. C. Clauberg and W. Breipohl. 
A retroperitoneal ganglioneuroma in the pelvis and its operative removal. 
E. Kehrer. 
Biological and clinical studies with sistomensin. T. Miranda. 
The theca interna wedge as pathmaker for the follicle. E. Strassmann. 
*The development of the human vagina. Part I: From the formation of 
the distal end of the Miillerian vagina to the commencement of replace- 
ment of Miillerian epithelium by sinus epithelium. Robert Meyer. 
*Abdominal Caesarean section in apes: a contribution to obstetrical path- 
ology in apes with brief notes concerning dystocia in menagerie animals. 
K. Keller and F. Benesch. 
Histology of the thyroid gland in obesity following castration. K. W. 
Schultze. 
A standard for the measurement of the conjugata vera by X-rays: a new 
means of direct determination of size. F. A. Wahl. 


Band 159, Heft 1. 

*Medullary strands, medullary cysts and ovarian papilloma. R. Joachimovits. 

*The age of puberty in Norway and its connexions with climate. B. Skerl]j. 

*Formation of urea in the human placenta. J. Botella-Llusia. 

*Porphyrin excretion in hyperemesis gravidarum and its connexion with 
hepatic function. L. Herold. 

Management of twin labour. C. Holtermann. 

*Persistent oestrus and persistence of the follicle (experimental observations 
in rabbits). W. Biittner and K. Wienert. 

Concerning thyroid function during pregnancy and demonstration of 
thyroid hormone in the blood of pregnant subjects. K. J. Anselmino 
and F. Hoffmann. 

Reducing substances in the blood of eclamptics. H. Dietel, 


Hett 2. 
Detection of prolan in tumours. U. Baudler. 


*Aetiology of the occipito-posterior position. H. Siedentopf and H. 
Gerewitz. 


Biology of trichomonas hominis. W. Bender. 


Measurement of the transverse pelvic diameter from the X-ray picture. 
F. A. Wahl. 


*The problem of auto-infection in midwifery. Part II: New findings con- 
cerning the bacteriology of the uterus and vagina in the puerperium. 
A. A. Smorodinzeff, G. D. Dertschinsky and 1. G. Wygodskaja. 

Concerning the deaminizing and urea-forming powers of the liver in 
physiological pregnancy; together with a contribution to the knowledge 
of intermediate protein metabolism. L. Herold. 

*The development of the uterine epithelium into a syncytial structure 
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under hormonic influences (a contribution to the physiopathology of the 
female sexual hormone). A. Migiliavacca. 
*The weather and uterine contractions. F. Jacobs. 
*Eclampsia and weather. F. Jacobs. 
Connexions between eclampsia and changes in the weather. A. von Latzka. 
Determination of sex without sexual chromosones. O, Schdner. 


Heft 3. 
Hormonal induction of widening of the bony pelvis in animals. S. Tapfer 
and L. Haslhofer. 
The significance of determination of the urinary pigments in obstetrics and 
gynaecology. E. W. Winter. 
*Alterations of the mucous membrane of the cervix uteri during pregnancy, 
labour and the puerperium. E. Petrowa and A. Berkowskaja. 
*The adrenalin and sugar contents of the foetal blood. O. Macchiarulo. 
*The demonstration of adrenalin in the amniotic fluid and in extracts of the 
amniotic membrane in various stages of pregnancy. O. Macchiarulo. 
Observations concerning types of the human menstrual cycle. E. Scipiades. 
The pathogenesis of galactorrhoea; with remarks concerning hormonal 
arrangements during physiological lactation. E. J. Kraus. 

Adenocarcinoma of the portio vaginalis uteri. H. Danneel. 

Diabetes insipidus and pregnancy. H. Dietel. 

Concerning the topographical anatomy of Frankenhdusers plexus. A. D. 
Kukuschkin. 

*Malignant degeneration of ovarian dermoid cysts. E. Petrowa and C. 
Karaewa, 


THE Route oF INFECTION AND PRIMARY COMPLEX IN TUBERCULOSIS OF THE 

FEMALE GENATALIA. 

Experimental vaginal infection by tubercle bacilli in the guinea-pig 
leads to development of a local primary complex in the sense of Ghon and 
Ranke, but in the great majority of cases secondary tuberculosis of the 
genitalia in these conditions occurs by blood infection. Experimental 
evidence of production of genital tuberculosis from peritoneal infection 
could not be obtained; neither did it result, in four animals, from intracardiac 
infection. No explanation was forthcoming of the predominance of tubal 
infection in woman. 


REGULATION OF THE PITUITARY GLAND BY THE OvarRY. 

It is accepted that the anterior lobe of the pituitary in castrated animals 
is richer in gonadotropic hormone than that of the normal sexually mature 
animals (implantation experiments). In addition treatment with folliculin 
in large doses leads to diminution in the amount of antuitary gonadotropic 
hormone. A permanent antagonism between antuitary and ovary seems, 
therefore, to exist in healthy mature animals with cyclical ovarian changes. 
Histological corroboration of this has been chiefly forthcoming in the rat, 
in which Hohlweg has recently shown that in normal, juvenile animals toxic 
doses of folliculin induce special alterations in the antuitary which corres- 
pond neither with the appearance of the normal or castrate-hypophysis. 
Clauberg and Breipohl, apart from a mention of their finding that in rabbits 
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similar changes follow castration (and castration followed by folliculin 
administration) to those in rats, concern themselves with castrated rats. 
In these protracted administration of large doses of folliculin causes the 
histological characters of the castration hypophysis to revert to normal. 
Still more intensive and prolonged treatment of this sort now leads to 
enormous cellular hypertrophy, in which the nuclei are chiefly involved: 
macroscopically the gland is very large and very hyperaemic. Continued 
luteohormone treatment also has the effect of inducing a return to normal 
appearances in the castrate-antuitary. The practical conclusions concerning 
the effect of large doses of folliculin in human therapy are that (1) chronic 
moderate folliculin stimulation may diminish antuitary gonadotropic activity, 
(2) acutely increased antuitary activity may be followed by a reactive 
sexual-hormonic expansion of the antuitary, 


THE DEVELOPMENT OF THE HUMAN VaGINA. Part I: FROM THE FORMATION 

OF THE DisTAL END OF THE MULLERIAN VAGINA TO THE COMMENCEMENT 

OF REPLACEMENT OF MULLERIAN EPITHELIUM BY SINUS EPITHELIUM. 

In an article comprising a hundred pages Robert Meyer returns to the 
question of the replacement of epithelium of the Miillerian vagina by sinus 
epithelium, or Wolffian epithelium, or both. In agreement with E. Vilas 
he is satisfied that the replacement of Miillerian vaginal epithelium by that 
of the urogenital sinus is a normal event. There is no evidence of 
antagonism between the Miillerian and Wolffian ducts: the greatest develop- 
ment and regression of each would appear to go hand in hand. No evidence 
was found in the numerous microscopic sections here reproduced that the 
Woffian ducts participate by partial substitution in the development of the 
vagina, although such an event would seem possible in a few cases in which 
the caudal end of the duct may be subject to longitudinal tension. The 
Woffian ducts may in some cases act as a pathfinder for the sinus epithelium 
—possibly when the Miillerian epithelium does not reach the sinus wall, or 
atrophies prematurely. It is beyond question, however, that normally the 
sinus epitheliym in final development of the vagina makes directive use of 
the Miillerian ducts or their resultant Miillerian vagina. 


ABDOMINAL CAESAREAN SECTION IN APES. 

After an account of six cases of dystocia in various species of laboratory 
animals Keller and Benesch describe two examples of Caesarean section in 
Macacus rhesus—the first for protracted labour without obvious cause, and 
the second for ruptured uterus due to extreme pelvic contraction from osteo- 
malacia. In this ape the pelvis seems much less well adapted for passage 
of the foetal head than in domestic animals; the plasticity of the foetal head 
is comparatively small and at full time fontanelles seem to be absent. The 
normal presentation seems to be an occipito-posterior. 


MEDULLARY STRANDS, MEDULLARY CYSTS AND OVARIAN’ PAPILLOMA. 

In the normal human ovary medullary strands are found in a rudimen- 
tary form from the second to fourth months of foetal life. They are 
mesenchymal, narrow zones of increased cellular density which in the 
human ovary and that of certain apes, as a transitory finding, recall the 
appearances in the male gonad of the parts destined for the production 
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of seminal tubes. In the cat, dog, fox and rabbit the medullary strands 
attain more distinct development and survive into post-foetal life. In the 
human embryo the medullary strands are never hollow: the rete ovarii is 
formed quite independently. The existence of medullary tubes (in the 
human) in physiological conditions is very doubtful; that of so-called medul- 
lary tube-cysts unproven; the origin of blastomata, papillomata and other 
tumours from medullary tube-cysts is to be denied, unless a duplex mal- 
formation is present. Non-endometrioid cysts in the ovarian medulla are 
not extremely rare: they may arise in (1) the epithelium of the rete, 
(2) from the germinal or neighbouring coelomic epithelium. The former 
usually occur in mature or advanced age. Medullary cysts originating in 
the surface epithelium, in association with their epithelial proliferation in 
their new milieu, possess the faculty—comparable with that of the tunica 
albuginea—of inducing formation of a well-marked mantle of connective 
tissue in the surrounding mesenchyme. The formation of a bastoma from 
such a medullary cyst was demonstrated in.a preparation showing in the 
immediate neighbourhood of a medullary cyst visible to the naked eye a 
minute papillary blastoma smaller than thosé previously recorded. 


THE AGE OF PUBERTY IN NORWAY AND ITS CONNEXIONS WITH CLIMATE. 

Skerlj in a previous consideration of the age of puberty in relation to 
European climate has found a close correspondence between the former 
and isothermic zones, iso-amplitudes and other meteorological data. He 
now publishes investigations in Norway, a country showing very different 
climatic conditions in different parts, which confirm and amplify his former 
conclusions. 


FORMATION OF UREA IN THE HUMAN PLACENTA. 

Numerous authors have demonstrated the formation of urea in ammonium 
salts or from the action of the ferment arginase on the amino-acid arginin. 
According to Botella-Llusia it comes from both. The surviving (perfused) 
human placenta changes ammonia and ammonium salts into urea, a func- 
tion which attains its maximum in the eighth month, and is less dependent 
on oxygen supply than on temperature and freshness. By autolysis experi- 
ments a formation of urea from the placental amino-acids was also demon- ° 
strated: this is not necessarily, however, a vital function. 


PORPHYRIN EXCRETION IN HYPEREMESIS GRAVIDARUM AND ITS CONNEXION 

WITH HEPATIC FUNCTION. 

The amount of koproporphyrin in the urine was measured by the 
spectrocolormetric method and found to be considerably increased above 
that normal for pregnancy in 15 of 21 cases of hyperemesis gravidarum. 
The increase of porphyrin is not due to increased red blood-cell destruction, 
but to impaired hepatic function, for (1) hepatic function tests done at the 
same time give corroborative evidence, and (2) porphyrin excretion increases 
with increased severity of the clinical symptoms. ; 


PERSISTENT OESTRUS AND PERSISTENCE OF THE FOLLICLE (EXPERIMENTAL 
OBSERVATIONS IN RaBBITs). 
From the behaviour towards the buck, together with observations of the 
colour of the vulva, the presence or absence of oestrus was ascertained over 
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long periods of daily testing in 40 female rabbits: the male was removed 
before coitus could be effected. Hammond and Marshall stated that the 
female rabbit, like the cat and the ferret, exhibits persistent oestrus, but 
Biichner and Wienert distinguish three types in rabbits— (1) a regular 
rhythmic recurrence of oestrus about every 17 days, (2) persistent oestrus, 
(3) irregularly recurring oestrus. The persistent type (2) is the most 
common. More and larger intact follicles are found in the ovaries during 
oestrus, but the particular number and size requisite for oestrus appears 
to differ in individual animals. Persistent oestrus usually goes with the 
immediate replacement of one follicular generation by another. In this 
physiologically protracted oestrus no change occurs in the endometrium 
which is comparable with those in glandulocystic hypertrophy in the 
human subject. 


AETIOLOGY OF THE OCCIPITO-POSTERIOR PosITION. 

Siedentopf and Gerewitz contrast the great frequency of the occipito- 
posterior position in America (14 to 30 per cent according to the literature) 
with the small incidence in Germany: (usually 1 to 1.4 per cent). The 
American gynaecologist, it is true, reckons as an occipito-posterior position 
every case in which at any stage the occiput is found behind the transverse 
pelvic diameter; while the German practice attaches little importance to a 
transitory posterior position which spontaneously becomes rectified. Never- 
theless the American material, after deduction of cases of spontaneous 
turning forward, gives an average of some 10 per cent of cases in which 
the occipito-posterior position persists until delivery, or is rectified by 
express intervention. In explaining the contrast racial differences in con- 
figuration of the foetal skull, or length of the foetus, can be eliminated, 
and a peculiar shape of the American pelvis must be inferred. In America 
relative shortening of the transverse diameter, a narrow pubic arch, a high 
symphysis and a funnel-shaped pelvis (contracted outlet) are relatively 
common, and the writers blame them for the frequency of posterior rotation. 
It is suggested that such approximation to the masculine form may be due 
to engagement in sports and the increasing average height of American 
youth. In a series of 72 occipito-posterior labours in Leipzig the most 
common cause was found to be “high, narrow pubic arch with high 
symphysis’’—the latter, with 2 cms. allowed for the soft parts, had an 
average height of 7.5 cms, as compared with 5.5 cms. in controlled 
patients. The next most common cause was the short foetus or abnormally 
wide pelvis. Undue inturning of the spines of the ischium was only noted 
in three cases of the series. 


THE PROBLEM OF AUTO-INFECTION IN MIDWIFERY. NEW FINDINGS CONCERN- 
ING THE BACTERIOLOGY OF THE UTERUS AND VAGINA IN THE PUERPERIUM. 
The accepted opinion, based on the work of Léser and Franz, that from 

the fifth day post-partum bacterial infections of the interior of the uterus 

is the rule in the apyrexial puerperium, is an important argument in favour 
of auto-infective causes of puerperal morbidity and mortality. It is, how- 
ever, the authors state, erroneous: the frequent positive findings have been 
due to omission of quantitative bacteriological tests and specially to con- 
tamination from the vagina and surface of the cervix during withdrawal 
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of the lochia from the uterus. Smorodinzeff, Dertschinsky and Wgodskaja 
found in 50 nonfebrile patients that the overwhelming majority (46) had 
sterile lochia: in those with puerperal pyrexia they contained foreign flora 
in high concentraton, chiefly streptococci and staphylococci. The import- 
ance of these investigations lies in the special technique with which the fluid 
was aspirated from the puerperal uterus. The nozzle of the glass tube 
which was inserted was enveloped parasol-fashion by a sterile condom: 
when the nozzle reached the fundus a mandarin broke the indiarubber, 
which was then pulled down before the syringe was attached. Contamina- 
tion would thus appear to be surely avoided. 


THE DEVELOPMENT OF THE UTERINE EPITHELIUM INTO A SYNCYTIAL STRUC- 

TURE UNDER HORMONIC INFLUENCES. 

An account is given of experimental induction, in rats, of syncytial 
transformation of the endometrial epithelium. The animals, mature or 
infantile, were subjected four weeks after castration to a double hormonic 
stimulus—first, that of antuitary overproduction of prolan A, secondary to 
their castration, and, secondly, that of daily injections for three weeks of 
progynon B oleosum, manufactured by Messrs. Schering and Co. Macro- 
scopically the endometrium was thickened with irregular fringing. Micro- 
scopically superficial polypoid endometrial protuberances consisted of 
“‘digitations of supporting connective tissue with an investment, of varying 
depth, which was largely syncytial and composed of finely glandular or 
irregularly vacuolated symplasma and nuclei, lying in some regions closely 
packed but in others in unequal density.’’ The glandular epithelium showed 
in places similar changes. An infiltration by eosinophile granulocytes was 
noted in the whole endometrium but especially in the syncytial zones. 
Capillaries were not particularly numerous and not unduly dilated. <A 
basal membrane between stroma and syncytium was not everywhere pre- 
served, and small masses of syncytium were frequently found impinging 
on or free in the cavum uteri. In places there was a close resemblance, 
from extensive vacuolation, to the small vesicles of hydatidiform mole. 
Migliavacca, in the course of a lengthy discussion of the hormonic physiology 
and pathology of the endometrium discusses the bearing of his investigations 
on the aetiology of hydatidiform mole and chorion-epithelioma, and explains’ 
the indirect support which they afford for the view that the decidua is 
formed from endometrial epithelium. 


THE WEATHER AND UTERINE CONTRACTIONS. 

This paper offers a statistical confirmation of the view that birth and 
death rates vary with the weather. An important fall in death rate accom- 
panies a considerable fall in birth rate and in temperature and is shortly 
preceded by a fall in atmospheric pressure. In general the birth curve 
follows the barometric curve with a retardation dependent on the tempera- 
ture curve, and the mortality curve is analogous to the last. 


EcLAMPSIA AND WEATHER. 

Georgaphically and in time incidence there is a correspondence between 
falls in atmospheric temperature and the frequency of eclampsia. Eclampsia 
is found chiefly near the margin of high-pressure zones. The conclusions 
come from statistics comparing conditions in various parts of Germany. 


1165 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 





ALTERATIONS OF THE Mucous MEMBRANE OF THE CERVIX DURING PREGNANCY, 

LaBOUR AND THE PUERPERIUM. 

Pregnancy brings about considerable alterations in the stroma and mucosa 
of the glands of the cervix: the glands show a progressively increasing pro- 
liferation, oversecretion and widening at the expense of the stroma, especially 
in the lower two-thirds. The investing epithelium and that of the glands, in 
over half of the cases, becomes many-layered and cubical: occasionally it 
it in addition polymorphic. Invariably the stroma show signs of rejuvena- 
tion with infiltration with small cells. In one-third of Perowa’s and 
i Bekowskaja’s cases a decidual character of the stroma cells was noted: less 
‘ frequently definite foci of decidua] transformation were encountered. 

During labour the superficial and greater part of the cervical mucosa 
becomes detached and is expelled, to be followed by regeneration of the 
: glands by the tenth day of the puerperium and restitution of the original 
{ thickness from the fourth to the sixth week. 


THE ADRENALIN AND SUGAR CONTENTS OF THE FOETAL BLOOD. 
The author demonstrates the presence of adrenalin in the amniotic fluid 
and in extracts of the amniotic membrane in various stages of pregnancy. 
Almost constantly Macchiarulo has found small traces of adrenalin in the 
i urine and blood of the newborn; also from the sixth month of pregnancy 
onwards in the liquor amnii, extracts of amnion and Wharton’s jelly. Never- 
theless he maintains his opinion that, in the foetus, the blood-vessels and 
i metabolism, owing to insensitiveness of the vagus and neuro-muscular 
apparatus, do not respond to adrenalin. 


MALIGNANT DEGENERATION OF OVARIAN DERMOID CysTs. 

Malignant metaplasia is rare in ovarian cysts. Forty cases of squamous- 
cell carcinoma have been reported together with two of adeno-carcinoma, 
q taking origin respectively in a mammary rudiment and a sweat gland. 
Endothelioma, perithelioma and sarcoma are rarer. A case is described in | 
which many visceral metastases accompanied a dermoid cyst which showed 
in different places sarcomatous and carcinomatous metaplasia. In one zone 
K one malignant tumour had penetrated the other and carcinomatous tissue 
lay in a stroma of sarcoma. 


W. E. Crowther. 


Zentralblatt fiir Gynakologie. 


No. 29, July 2oth, 1935. 

*Artificial cervical endometriosis. O. Frankl and L. Kraul. 

Carcinomatous uterine cysts. H. E. Eichenberg. 

*Another new method of tubal sterilization. H. Hinselmann. 

Whether there is a subsequent anaemia in the newborn after placenta 
praevia. K. Heising. 

Operative findings in carrying out the law for prevention of inherited 
disease. G. Kleff. 
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No. 30, July 27th, 1935. 

*Collected statistics of eugenic sterilization in the female and the resulting 
correct direction. F. v. Mikulicz-Radecki. 

The reaction of the uterus to posterior pituitary extract in hyperplasia 
glandularis cystica. E. Junghans. 

The treatment of haemorrhages in endometritis with follicular hormone and 
its use for differential diagnosis. K. Tietze. 

Late haemorrhage in the puerperium. L. Schneider. 

Our findings with evipan and eunarcon narcoses. H. Daners. 

Rectidon basal narcosis and lumbar anaesthesia. R. Home. 


No. 31, August 3rd, 1935. 
Pregnancy and labour in pituitary obesity. K. Heyrowsky. 
Spondylolisthesis and the course of labour (apropos a case of spontaneous 
delivery with a markedly spondylolisthetic pelvis). K. Kirchhoff. 
Intra-operative and post-operative uterine inertia after lumbar anaesthesia. 
E. Preissecker. 
A case of tremendous loss of blood. W. Jelinek. 
*An improved method of artificial separation of the placenta. R. Budimlic. 
Our findings in obtaining twilight sleep during labour with metralgin. 
H. Belohradsky. 


No. 32, August roth, 1935. 
© Puerperal mastitis. E. Puppel. 
Tubal sterilization. H. Fuchs. 
*Uterus bicornis in obstetrics. S. Zanela. 
Octinum as a spasmolytic in gynaecology and obstetrics. C. Wallischeck. 
Tubal rupture with the picture of uterine abortion. W. Briem. 
Treatment of leucorrhoea with devegan. H. Dienz. 


No. 33, August 17th, 1935. 
The frequency of destructive operations and the possibility of lessening 
them. Th. Heynemann. 
*A new instrument for extracting the foetus or the aftercoming head after 
craniotomy and removal of the brain. (Kraniotractor.) Th. Koller. 
Death of the ovum in the abdominal cavity without abdominal bleeding. - 
K. Heim. 
*A case of spontaneous uterine rupture in a five months’ pregnancy. 
A. W. Lankowitz. 
Placental rupture. A. Muschik. 
The question of the so-called disgerminoma of the ovary. V. Lissowetzky. 


No. 34, August 24th, 1935. 

Fundus pendulum movement in free presenting part and also a contribution 
towards the early diagnosis of breech presentation. K. Knebel. 

Internal rotation of the head and forceps delivery. R. Cordua. 

The appearances of mucous membrane at the menopause. W. Breipohl. 

Obstetric twilight sleep by the rectal injection of evipan. H. Dietel. 

Clinical results with the short anaesthetic eunarcon in minor gynaecology. 
A. Gobel. 

An attempt to simplify and hasten the hormonal diagnosis of pregnancy. 
A. P. Nikolaew. 
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No. 35, August 31st, 1935. 
Uterine muscular excitability and galvanic excitability of the nervous 
muscular system. E. Klaften and Z. Ruffel. 
*Experimental studies of the influence of iron and phosphorus upon the 
pregnant organism and on the foetus. R. L. Schub. 
The hormonal treatment for promoting increased milk secretion. K. Vélz. 
The treatment of umbilical hernia in the newborn. J. Oberholzer. 
Whether a patient, who already has a venous thrombosis, can safely 
undergo an operation without risk of further thrombosis. M. Matyas. 


No. 36, September 7th, 1935. 

Contribution to the question of cavernous haemangioma or varix of the 
urethra. O. Hojek. 

Urinary incontinence and its surgical treatment after the Gdbel-Stoeckel 
experience. C. Stanca. 

A case of granulosa-cell vesical carcinoma and uterine myoma in a woman 
of 57 years. G. Opitz. 

A case of vesico-vaginal fistula of rare aetiology. N. J. Ljubimow. 

Bilateral uretero-vaginal fistula; implantation into the bladder seven and 
11 months after the injury. E. v. Graff. 


ARTIFICIAL CERVICAL ENDOMETRIOSIS. ; 

Frankl and Kraul have endeavoured to retain the menstrual function in 
patients from whom the uterine body has been removed. They refer to the 
previous attempts of transplanting uterine mucosa from other patients on to 
the surface of the cervical canal without any success. 

In the present paper they report two cases of women aged 22 and 24 
years in whom the uterus was amputated supravaginally for intractable 
uterine bleeding. At the operation a wedge-shaped portion of mucous lining 
from the isthmus and uterine body was left attached to the cervical stump 
on one side and the mucous lining of the cervical canal detached on the 
opposite side. The amputation being completed, the portion of uterine 
mucous membrane which was entirely cleared of muscular base was folded 
over to lie with its raw surface in contact with the surface of the denuded 
cervical canal and fixed in position by a few catgut stitches. 

In the first case menstrual bleeding of moderate degree was established 
shortly after the operation; in the second an irregular scanty loss occurred 
during the first two years and regular menstruation during the succeeding 
two years. 

As a postscript they add another case. The patient, aged 32 years, was 
operated on for a myoma, the size of a man’s fist, which had been causing 
menorrhagia for three years. Since the operation in May 1934, she has had 
one vaginal haemorrhage lasting for two days in July 1934. They propose 
to watch this case and report its further progress at a later date. 


ANOTHER NEw METHOD OF TUBAL STERILIZATION, 
Hinselmann records a method of tubal sterilization which he has used for 
a number of cases because of its simplicity and effectiveness. 
He gives five diagrams illustrating division of the Fallopian tube at the 
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isthmus, ligature of each cut end after drawing the uterine end through a 
hole in the broad ligament and covering each opening with neighbouring 
peritoneum. 


COLLECTED STATISTICS OF EUGENIC STERILIZATION IN THE FEMALE AND THE 

RESULTING CORRECT DIRECTION. 

Mikulicz-Radecki has collected the reports of 47 clinics where operations 
of eugenic sterilization have been carried out since the law against inherited 
defects came into effect. 

Six thousand and thirty-two patients were sterilized, with 25 deaths. 
The causes of death could be classified under five headings: local infection 
in five cases; cardiac and circulatory disease in eight cases; post-operative 
pneumonia in six cases; original disease for which operation was undertaken, 
such as death during an epileptic fit and jumping out of a window, in five 
cases; and diffuse bleeding in one case of haemorrhagic diathesis. 

To avoid such deaths the writer considers that all patients should be 
received for observation for a few days before operation, so that a thorough 
pelvic examination can be made and a temperature chart obtained. When 
pelvic inflammation is suspected he would postpone the operation to avoid 
generalization of the infection. In his own clinic the average duration for 
such investigation is four days. 

Broncho-pneumonia, whether fatal or not, is liable to occur in these cases 
because the patients struggle against the anaesthesia for an unwanted 
operation. To overcome this difficulty the writer advises the use of basal 
narcosis, induced by rectidon, combined with an inhalation anaesthetic drug. 
Morbidity in connexion with these operations mainly resulted from infection 
of the abdominal wall, pulmonary complications and thrombosis. In his 
own clinic infection of the wound by the patient herself was entirely 
prevented by fixing the dressing round the wound with varnish. Great pain 
is occasioned if the patient tries to detach it with her fingers. 

The method of operation was fully described in 5,559 of the 6,032; 
4,613 patients were operated on by the abdominal route, 683 by the inguinal 
route and 256 vaginally. The seven remaining patients, on account of their 
ages being over 45 years, were sterilized by radiation. 

From this it is seen that the abdominal route is the one most frequently 
chosen, the vaginal route being only very rarely employed in some clinics. 
In children between the ages of 10 and 14 years, who are more frequently 
coming to operation, the abdominal is the only practical route; in virgins 
who have reached puberty the abdominal route was chosen in the majority 
of clinics, although the writer prefers to operate through the vagina until the 
age of 30 years, when the parts have become so rigid that access is not 
obtained without a deep perineal incision. 

He is definitely opposed to the inguinal route because of the need for two 
incisions and the difficulty of inspecting the whole pelvic field and dealing 
with diseased adnexa. 

Madlen’s technique was used in 2,067 cases, Burial’s methods in 1,213, 
removal of the Fallopian tubes and excision of the cornua in 611 cases, 
excision of the cornua alone and leaving the rest of the Fallopian tubes in 
1,555, radical operations in 95, tubal knotting after Déderlein in 11, and 
actinotherapy in seven cases. 
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The radical operations were in all cases undertaken for definite gynaeco- 
logical disease which called for such treatment. 

The best method of tubal sterilization cannot be determined from these 
statistics. In his own practice the writer definitely leans towards excision 
of the cornua, but at the same time he considers that it is still debatable 
which method is the simplest and most certain in its results. 


AN IMPROVED METHOD OF ARTIFICIAL SEPARATION OF THE PLACENTA, 

Budimlic refers to the occasional delay in expressing the placenta which 
may result either from incarceration by a contracted lower segment, or from 
morbid adherence of the placenta to the uterine wall. 

Apart from manual removal, which invariably involves a considerable 
degree of risk, the commonest procedure for the last 70 years has been that 
of Crede, which is successful in most cases. The injection of saline solution 
into the umbilical vein is usually successful, but, in the writer’s experience, 
fails occasionally. He, therefore, experimented on the ,effect of injected 
substances which would lead to coagulation of the walls of the placental 
blood-vessels. He avoided certain coagulating drugs on account of their 
toxicity if absorbed, and finally he chose a solution of alum made by 
dissolving 4.5 grams of alum in a litre of boiling distilled water, of which he 
injected 300 c.c. into the umbilical vein. If separation does not result in 
15 minutes he injects 50 to 80c.c. more. Usually this injection is made 
about three-quarters of an hour after delivery, unless severe bleeding calls 
for earlier interference. 

By this method the hard coagulated placenta presses upon the maternal 
blood-spaces and hinders the entry of blood; at the same time uterine 
muscular contraction hastens the placental separation. 


UTERUS BICORNIS IN OBSTETRICS. 

Srecko Zanela describes five cases in which pregnancy and labour were 
complicated by a bicornute uterus. He points out that when labour is 
uncomplicated the occurrence of this abnormality remains unsuspected. 
Habitual miscarriage and premature labour, as well as persistent malpresenta- 
tion, may be due to this condition. A tumour beside the pregnant uterus 
may be a second non-pregnant uterus. 


A New INSTRUMENT FOR EXTRACTING THE FOETUS OR THE AFTERCOMING 

HEAD AFTER CRANIOTOMY AND REMOVAL OF THE BRAIN. 

Koller refers to the difficulty, which is experienced in some cases, of 
extracting the foetus after perforation either because of the poor grip of the 
extracting instrument or faulty direction of pull. He also points out that 
there is considerable danger of damage to the maternal soft parts for the 
same reason. 

To overcome these difficulties he describes a new instrument which he 
has used with success at the University Clinic in Zurich, over a period of 
five years, in 10 cases. 

The instrument consists of a stout handle 24 cm. in length, to which a 
spiral is attached by a hinge. The spiral is made of wire 0.7 to .o8 cm. 
thick, twisted to form a rounded cone 6.2 to 6.5 cm. in depth. When the 
vagina is narrow the spiral can be tilted to lie along the handle for 
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introduction and then replaced to lie at right angles to it. The spiral is 
introduced into the cranial cavity by screwing the instrument through the 
cranial perforation, and when it is fully inside it is capable of exerting 
traction over a wide base. 

By the use of this instrument extraction is more sure and rapid; the 
danger of damaging the maternal soft parts is minimized. The instrument, 
which is termed kraniotractor or kraniohelktor, is made by Strnad of Zurich. 


A CASE OF SPONTANEOUS UTERINE RUPTURE IN A FIVE MONTHS” PREGNANCY. 

Lankowitz describes the case of a patient aged 34 years, who had one 
child aged 17 years. At the age of 24 years she was operated on for a right 
ovarian cyst and at 28 she miscarried of her second pregnancy. The 
miscarriage was incomplete; the placenta was removed with a sharp spoon. 
Recovery was complicated by tubal infection and the formation of adhesions. 
At 34 years she again became pregnant; during this pregnancy the sacral 
pain, from which she had suffered since the last miscarriage, became so 
aggravated that she was confined to bed throughout the fourth and fifth 
months. At the end of the fifth month she was suddenly seized with acute 
abdominal pain and the signs of severe internal bleeding developed. At 
laparotomy a tear was found in the front of the fundus of the uterus through 
which the foetus had escaped; the opening was occupied by the placenta. 
Histological examination of the uterine wall in the neighbourhood of the 
rent revealed a very poor decidual formation with penetration of the 
muscular wall of the uterus by the trophoblast. 

The writer noted in his general examination of the patient that there was 
a moderate degree of thyroid enlargement and that there had been definite 
lessening of the menstrual flow. He considers that the abnormalities of the 
last pregnancy and of the second pregnancy were the results of endocrine 
disturbance as manifested by thyroid enlargement and ovarian~ cyst 
formation. 


EXPERIMENTAL STUDIES OF THE INFLUENCE OF IRON AND PHOSPHORUS ON 

THE PREGNANT ORGANISM AND ON THE FOETUS. 

Schub, working in the Metschnikoff Institute in Leningrad, has under- 
taken an investigation into the rdle of iron and phosphorus in the maternal 
and foetal metabolism. He refers to the fact that animals which are fed at 
the breast for some time after birth are born with considerable reserves of 
iron, while those, which, like the guinea-pig, eat green leaves within a day 
of birth, are born without this store of iron. 

Locke, Rosbach and Lhine have shown that the growing young male 
rabbit possesses a catalytic agent in its liver, heart, kidneys and muscles 
which is capable of producing rapid absorption of iron and other heavy 
metals. ; 

Under the influence of iron and phosphorus tadpoles grow more quickly 
and reach a greater weight than if these substances are withheld. For his 
experiments the writer had use of 96 pregnant white rats, half of which were 
kept as controls. Half were fed with an iron-free and phosphorus-free diet; 
the other half were each given organic iron and phosphorus. Every three 
days all the 96 animals were weighed; from the fifth day the group of 
animals to which iron and phosphorus were being given manifested a greater 
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gain in weight than those in the group from which iron and phosphorus were 
withheld. By the twenty-sixth day of the investigation all the animals had 
given birth to five to eight young ones, 534 in all. 

R. H. B. Adamson. 


Boletin de la Sociedad de Obstetricia y Ginecologia de 
Buenos Aires 


Vol. xiii, No. 5, July roth, 1934. 

Cystoscopy in uterine myomata. Althabe and di Parola. 

*Red degeneration of myomata in pregnancy. Diagnosis and treatment. 
Leon and Caravias. 

Vulval angioma. Tallaferro and Pieres. 

Heterotopic endometriomata. Yakob. 

Disgermioma of the ovary. Masciottra and Etcheverry. 

Symphysiotomy in primiparae. Rojas. 

Cancer of the cervix. Operation, Curie therapy or Roéntgen therapy? 
Pavlovsky. 


Vol. xiii, No. 6, July 31st, 1934. 
Glutation and gestation. Sala. 
*Horse-shoe kidney. Pyonephrosis in pregnancy. Pavlovsky. 
Pregnancy and parturition subsequent to spontaneous and complete uterine 
rupture; treatment by conservative methods. Schwarez and Labaleta. 


Vol. xiii, No. 7, August 2oth, 1934. 
Indications for Caesarean section. Rojas. 
Estes’s technique for implantation of the ovary. Herrera. 
Subcutaneous symphysiotomy. Extended indications. Pasman and 
Lovazzano. 
Friedman’s reaction. Herrera and Schlossberg. 


Vol. xiii, No. 8, September 6th, 1934. 
Carcinoma of the Fallopian tubes. Vignes. 
*Repeated births of cyclops. Tallaferro and Luna. 
Acute appendicitis and iliac abscess after hysterectomy for traumatic 
uterine rupture. Rojas. 


Vol. xiii, No. 9, September 25th, 1934. 
Axial torsion of the uterus. Brea. 
Acute axial torsion of a myomatous uterus. Ortiz. 
Recurring prolapse of the uterus. Rojas. 


Vol. xiii. No. x, October 17th, 1934. 
*The specific nature of Hoffmann’s reaction. Schwarez. 
*Hoffmann’s reaction (considerations). Herrera. 
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Spontaneous rupture of the uterus. Tallaferro and Pieres. 

Subperitoneal fibro-lipo-sarcoma. Masciottra. 

Medical parturition in three cases of partial premature detachment of a 
normally attached placenta. Bazan and Roth. 


Vol. xiii, No. 11, October 30th, 1934. 
Intra-funicular injection of hypophysin. Gabaston. 
*Septicaemia from bacillus perfringens after abortion. Vila, Bizzozero, and 
Etcheverry. 
A new method of perineal protection. Bello. 


Vol. xiii, No. 12, November gth, 1934. 
Psychopathic disturbances in the puerperium. Costa and Balado. 
An accident during the operation of lower segment Caesarean section. 
Parman and Lovazzano. 


Vol. xiii, No. 13, November 21st, 1934. 

The importance of making an exact diagnosis in the treatment of 
metrorrhagia by Curie or Réntgen therapy. Herrara, Carranza, Di Paola, 
and Boero. 

Dystocia through spasm of Bandl’s ring. Tallaferro. 

New methods of colposcopy. Herrera. 

New orientation in the therapeutics of foetal distress. Costa and Falsia. 


Vol. xiii, No. 14, November 28th, 1934. 
Primary cancer of the hymen. Nicholson and Calatroni. 
Symphysiotomy in cases of breech presentation. Falsia. 
Primary carcinoma of both Fallopian tubes in a patient irradiated a year 
previously for epithelioma of the cervix. Lastra. 
Recklinghausen’s disease and pregnancy. Tallaferro and Bayona. 
Chronic encapsulated peritonitis. Lastra and Bello. 


Vol. xiii, No. 15, December 31st, 1934. 
Movable cephalic presentation in the last stages of pregnancy. Beginning 
of parturition in primiparae with normal pelves. Bello. 
The syndrome of the right iliac fossa. Votta. 
The problem of vaginal discharge. Negri. 
Ovarian tumours, blastoma pseudo-mucinosa. Votta. 


RED DEGENERATION OF MYOMATA IN PREGNANCY. DIAGNOSIS AND TREATMENT. 

The authors record a case in which symptoms arising during the fourth 
month of pregnancy seemed to indicate not only myomatous degeneration 
but an associated acute abdominal condition. 

The patient, who was aged 29 and had two children, began to suffer from 
severe abdominal pain, rigors, nausea, vomiting, and slight but persistent 
bleeding from the vagina, a few days before admission to hospital. On 
examination, a subnormal temperature and tachycardia taken in conjunction 
with the presence of a tumour adjacent but distinct from the pregnant uterus 
suggested degeneration of a myoma. The bad general condition of the 
patient, intense pain and hyperaesthesia in the right iliac fossa, raised the 
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possibilities of torsion of the pedicle of a subperitoneal myoma, and of those 
of an ovarian cyst, detachment of the placenta, and even appendicitis. The 
cervix was half dilated and red blood continually oozed from the uterus. 
Neither souffle nor foetal heart sounds could be detected. 

The diagnosis of inevitable abortion was made; laparotomy was per- 
formed, followed by hysterotomy. A dead, fresh foetus was extracted. 
On the posterior wall of the fundus near the right horn were situated the 
placental attachment and, close to it, a sessile myoma, deep red in colour 
(an initial stage in septic degeneration). Sections of the enucleated tumour 
showed several foci of degeneration. These corresponded to the level of the 
most intense pain and muscular resistance. The appendix, gall-bladder and 
the uterine adnexa were all normal. The patient made an excellent 
recovery. 

Referring to a frequent treatment of myoma, associated with pregnancy— 
enucleation of the myoma and allowing pregnancy to continue—the authors 
consider that the condition of the patient and the situation of the tumour 
justified interruption of the pregnancy, previously to removing the myoma, 
in their case. 


HORSE-SHOE KIDNEY. PYONEPHROSIS AND PREGNANCY. 

Pregnancy may be considered a great predisposing cause to pyonephrosis 
because of mechanical pressure on the kidneys and intestines, because of the 
blood-stasis thus induced, and also because of acidosis and the exaltation in 
virulence of many bacilli. The entrance of these organisms from the blood- 
stream to the congested kidneys, and caecum explains the frequent 
simultaneous occurrence of pyonephrosis and appendicitis. 

When renal anomalies are present, as in the case Pavlovsky describes, 
the consequences of infection are very serious, and not so easy to remove by 
performing nephrostomy or nephrectomy. His patient, aged 22 years, was 
in the sixth month of her first pregnancy when suddenly abdominal 
symptoms arose. Twenty-four hours before his visit in consultation, her 
doctor found her suffering from great pain in the right iliac fossa and 
hypochondrium, with a high temperature, rigors and frequent vomiting. 
Tenderness and pain at McBurney’s point were very well marked. Clinically, 
appendicitis seemed indicated, notwithstanding little pain on palpating 
the right renal region, Pavlovsky inclined to the diagnosis of acute pyelitis, 
and prescribed treatment by urinary antiseptics and by vaccines. Although 
the temperature had fallen after a fortnight, the other symptoms persisted. 

The excretory function of the kidneys was investigated by cystoscopy 
after the intravenous administration of indigo-carmine. The ejaculation of 
urine from the left ureter was retarded; the right ureter did not ejaculate. 
Palpation of the right iliac fossa gave little pain, but a swelling, difficult to 
outline, was felt. A diagnosis of right pyonephrosis was made and 
radiographs were taken. They showed a horse-shoe kidney. The right 
ureter was obstructed by a small calculus and the right renal pelvis was 
considerably dilated. The left renal pelvis was inverted and situated in the 
right iliac fossa. 

The renal anomaly discouraged surgical treatment, and for 10 days 
treatment by lavage and antiseptic injections was tried. The temperature 
fell slightly, but there was no relief of the other symptoms. 
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As the patient was now in the seventh month of pregnancy with a live 
child, he decided to induce premature labour. The spontaneous birth of a 
living child took place, but it died a few hours later. The temperature fell 
immediately after delivery, and in a week became normal. Renal lavage 
with nitrate of silver and neosilvol was carried on for four days after 
delivery. 

The patient left hospital in normal health, and continuned to be well till 
the advent of another pregnancy eight months ago. Then, as there were 
slight oscillations of temperature and sickness, suggesting that pyelonephritis 
had again arisen, the pregnancy was interrupted during the second month. 


REPEATED BIRTHS OF CYCLOPIC MONSTERS. 

The authors describe a case of cyclops in the eleventh child of a 
multipara and discuss the cause of monstrosities. 

Seven of the patient’s previous pregnancies had ended in abortion or 
premature birth. In two cases the premature children were cyclopic. In 
two of the three pregnancies which went to term the children died from 
meningitis some months after birth. Only one child is alive and well. 

Both parents were syphilitic. The father had been syphilitic before 
marriage, but had never completed treatment for cure before or after 
marriage. The only healthy child was born after a period of treatment. 
Deformities in foetal development are sometimes due to lead poisoning. 
Tallaferro’s final declaration is that all such deformities are due to 
infirmity of the parents, never to those of the child. 


THE SPECIFICITY OF HOFFMANN’S REACTION. 

Aschheim’s and Zondek’s reaction, first employed in 1928, was recognized 
by all specialists as the most rational and trustworthy biological test known 
up to that date. Its disadvantages were the complicated technique, the 
length of time in obtaining results (72 to 100 hours) and the small per- 
centage, one or two, of errors. Friedmann reduced the time and the expense 
by using rabbits instead of mice. 

In both reactions, one fault was that in cases of undoubted pregnancy 
negative results were sometimes obtained. It was surmised that in these 
cases the kidneys had retained antehypophyseal hormones circulating in the 
blood without eliminating them by the urine. This possibility suggested to 
Hoffmann the idea of using blood-plasma instead of urine in the biological 
tests. 

Schwarez tabulates his own results in three cases of known pregnancy 
after testing both by Friedmann’s and Hoffmann’s methods. The number 
of follicular haemorrhages provoked by the injection of plasma was much 
greater than that provoked by the injection of urine, and the reaction took 
place in half the time (24 hours instead of 48 hours). The test is more 
sensitive than Friedmann’s, and so requires a greater number of controls in 
non-pregnant women. 

Schwarez tabulates his results in 33 cases of cancer of the uterus, cancer 
of the breast, fibromyoma, castration, and menopausal galactorrhoea. His 
results are similar to those of Borras, when comparing Aschheim’s and 
Zondek’s test with Friedmann’s. Both experiments show that Hoffmann’s 
reaction is more sensitive than Friedmann’s in pregnant patients, but neither 
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show the sensitivity of the Aschheim-Zondek test in non-pregnant patients. 
In urgent cases Hoffmann’s is the method of choice, and in doubtful cases it 
is a control for Friedmann’s test. 


CONSIDERATIONS ON HOFFMANN’S REACTION. 

Herrera admits a predilection for Friedmann’s pregnancy diagnostic test, 
but, as Hoffmann’s technique interested him, he employed it in a series of 
25 cases, and recently in 70 cases without error in any case. 

For simplicity of technique and promptitude of action, he thinks it a pity 
that Bercovitz’s reaction has so far yielded only 84 per cent of reliable 
results. He intends to continue experiments with it. He concludes that 
Hoffmann’s test is undoubtedly accurate, giving rapid results, and is free 
from technical complications. Friedmann’s test will probably continue to 
be the most generally used. 


POST-ABORTAL SEPTICAEMIA FROM BACILLUS PERFRINGENS. 

The authors refer to the primary investigations of Veillon, Fraenkel and 
others (1898) on bacillus perfringens and to its subsequent establishment, by 
Loffer, as one of the chief microbes in the production of gas gangrene. 
During the Great War gas gangrene was frequently observed, and the réle of 
bacillus perfringens gave rise to many important publications. Anaerobic, 
proteolytic and putrefactive, its chief biological characteristic is the lysis of 
red blood-corpuscles and discoloration of the serum. This activity forms the 
basis of the clinical signs and symptoms observed. On inoculation the 
virulence varies, sometimes being tolerated, but it always produces lesions 
which show gaseous oedema and coloration of the serum, varying from red 
to chocolate. This may be séen both in vitro and in vivo. 

Septicaemia due to bacillus perfringens is not common. The number of 
cases published amounts to about 50, and 30 of these are puerperal in origin, 
especially cases of criminal abortion. 

The authors describe such a case. The patient, who was married and 
30 years of age, induced abortion at the third month by means of drugs and 
the introduction of a foreign body into the uterus. It could not be verified 
whether the foreign body was introduced by herself or others. Three days 
later incomplete abortion occurred and almost simultaneously alarming 
symptoms arose, and she was taken to hospital the following day. 

Liva and Etcheverry saw her 48 hours after the beginning of the 
infection; evidently the case was one of grave septicaemia. The woman was 
in a delirious state, with foetid haemorrhage from the mouth and vagina, 
vomiting, green diarrhoea, and anuria. The temperature oscillated, but 
remained sub-normal. The most striking.feature was the peculiar jaundice 
of the skin. The first day it was evident only on the face, neck, and thorax, 
in contrast to the cyanotic pallor of the rest of the body. On the cheeks 
and nose there was a violet tint, as if red had been mixed with yellow. 
This, in conjunction with the puerperal origin, made the authors at once 
think of bacillus perfringens, and they sought for the other signs. 

Eight cubic centimetres of urine drawn off by catheter were deep 
chocolate colour. The serum in a sample of blood withdrawn from a vein 
was coloured. 

The patient died a few hours later, and laboratory examination of blood 
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and urine before and after death confirmed the diagnosis. The typical 
bacillus was obtained on culture. Guinea-pigs inoculated with either blood 
or urine died in 18 to 20 hours later with intense gas gangrene at the site of 
inoculation. 

The authors note that the disease evolving without pyrexia makes the 
prognosis grave. .Sometimes with hysterectomy and serotherapy such 
septicaemic patients may be saved, but generally the disease ends fatally. 

J. H. Filshill. 
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REPORTS OF SOCIETIES 


THE ROYAL SOCIETY OF MEDICINE. 
(SECTION OF OBSTETRICS AND GYNAECOLOGY.) 


At the first meeting of the Obstetric Section of the Royal Society of 
Medicine for the session 1935 to 1936, Professor FLETCHER SHAW gave a 
short address thanking the members of the Section for having elected him 
President. He recalled the fact that he was the fourth successive president 
to be elected from those who joined this section of the Society in the 
same year. 

The meeting commenced with Mr. CHassErR Morr showing three 
specimens : 


(1) A Case oF HYDROCEPHALUS PRESENTING BY THE BREECH AND DELIVERED 
SPONTANEOUSLY AFTER WITHDRAWING CEREBROSPINAL FLUID BY 
TAPPING THE VERTEBRAL COLUMN THROUGH A SPINA BIFIDA. 


(2) A DouBLE-HEADED MONSTER, DELIVERED BY STRONG TRACTION DIRECTED 
TO ONE SIDE, BY WHICH FIRST ONE HEAD AND THEN THE OTHER WAS 
DELIVERED WITHOUT EMBRYOTOMY. 


(3) A CaSE OF PLACENTA PRAEVIA WITH PROLAPSED CORD AND A LARGE 
CERVICAL FIBROID TREATED BY HYSTERECTOMY WITH THE DEAD 
FOETUS STILL in situ. 


These specimens were discussed by Mr. EarpLtEy HoLianp and Dr. 
McINTosH MARSHALL, who both mentioned the delivery of cases of hydro- 
cephalus in a manner similar to that described by Mr. Moir. 


The main discussion of the evening was on 


THE TREATMENT OF BREECH PRESENTATION, WITH SPECIAL REFERENCE TO 
CASES OF EXTENDED LEGS AND ARMS, 


and was opened by Dr. J. W. Burns. He stressed the importance of 
adequate care in the antenatal period, particularly with reference to the 
importance of eliminating the factors causative of breech presentation and 
prophylactic external cephalic version. He considered that this manipula- 
tion should not be done later than the thirty-sixth week, and he did not 
regard it as entirely harmless since there was a risk of separation of the 
placenta. During labour he recommended the employment of an abdominal 
belt which he demonstrated to the Section. Apart from the pressure 
exerted by the belt, no handling of the uterus was allowed until the 
delivery of the head. He considered that the placenta ceased to 
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function earlier than was generally appreciated, and thought that it no 
longer gave oxygen to the foetus after the head began to pass through 
the brim. He then described his special technique for delivering the 
aftercoming head, by which method the accoucheur was restrained from 
using undue haste and prevented from employing too much force. 
In brief, the method consists in having the mother lying across the 
bed, with the legs held in the lithotomy position by means of 
a Clover’s crutch. When the shoulders and arms are delivered, the 
trunk is allowed to hang vertically down, whereby the occiput is pulled 
down towards the sub-pubic angle and, according to Dr. Burns, the head is 
forced to become flexed. Subsequently the child is grasped by the legs, 
and enough traction employed to keep the body taut; this keeps the occiput 
well down into the sub-pubic arch, and delivery is completed by elevating 
the child’s trunk towards the mother’s abdomen, at the same time employ- 
ing strong fundal pressure. 

Mr. C. M. Marsuatt followed with an historical survey of the methods 
which have been employed for the delivery of babies presenting by the 
breech, and followed this by describing the methods used in the Liverpool 
Maternity Hospital, with particular reference to a series of deliveries of 
primiparae, in which the breech presented with legs extended. The impor- 
tant point in the method is that when the buttocks are distending the 
vulva, delivery is taken over. by the obstetrician, who, under a local anaes- 
thetic, first performs episiotomy. A little later chloroform is administered 
and the accoucheur applies traction to the groins until the knees are at the 
vulva; after which the legs can be delivered by pressing in the popliteal 
spaces. Further traction then brings the extended arms within reach, and 
in some cases, by dropping the trunk of the child posteriorly, the anterior 
arm can easily be delivered. If, however, traction fails to bring the arms 
well within reach, then the posterior arm is first brought down by the usual 
manoeuvre. The head is delivered by the method described by Dr. Burns. 
The results in the series under consideration were very good. In only two 
out of 42 cases had the legs to be brought down. In the other 40 
the child was delivered with the legs still in the fully extended position. 
Out of 42 children, one was stillborn and one died shortly after birth. 


Mr. D. W. Roy contributed a paper which consisted largely of a statis- 
tical inquiry into the results of delivery of cases of breech presentation with 
extended legs at the York Road Hospital. The method of treatment 
employed differed from that described by Mr. Marshall in that, generally 
speaking, episiotomy was not done, nor was traction applied to the groins; 
instead, labour was allowed to proceed spontaneously, and in the majority 
of cases descent of the child occurred until the knees appeared at the 
vulva, after which the legs could easily be disengaged. He pointed out 
that this extended attitude of the legs was very common in primiparae. 
In fact, he regarded it as the probable condition in such patients when 
the breech presented during labour. He emphasized that, as the result 
of experience, when antenatal supervision has been adequate the risk 
of trouble from extension of the legs is grossly exaggerated, and he 
deprecated the popular teaching that bringing down the legs is necessary, 
except in a small minority of cases. He admitted that difficulty might be 
met with if the child was large or the pelvis small, but this threat of dis- 
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proportion could be dealt with by inducing premature labour. He found 


that difficulty in delivering the head was a much less common cause of 
trouble than delivery of the arms, but it was likely to contribute danger to 
the child when time was lost in bringing down the arms or when 
the head has to be rapidly delivered. For delivery of the head he 
advocated raising the trunk of the child and making suprapubic pressure. 
The results from his series of cases were excellent. There was no maternal 
mortality, and from 77 primiparae there were 68 living children. The 78 
multiparae had 71 living children. Thus the foetal mortality for primiparae 
was 10.3 per cent, and for multiparae 8.9 per cent, giving a total foetal 
mortality of 9.6 per cent. 

There were many subsequent speakers, among whom Mr. EARDLEY 
HoLLaNnpD emphasized that it was intracranial injury, and not asphyxia, 
which was the main cause of foetal death in breech cases. 

Mr. ALEcK Bourne contended that the fear of an impacted breech 
presentation made him hesitate to allow most cases of breech with extended 
legs to be delivered in the manner described by the openers. He thought 
that when there was any doubt at all, it was wiser to bring down the legs 
and at the same time to place the child’s arms in a position of flexion. 

Mr. OxLey went further, and stated that in his very large experience 
of delivery of these cases, he had found it wiser, and now made it the 
routine practice, to bring down the legs early in the second stage. 

Dr. SCHILLER, of Vienna, advised using pituitrin in cases of breech 
delivery before having recourse to manipulation. 

Miss Moore gave the figures for breech delivery in 1934 at the Royal 
Free Hospital. They showed a gross foetal and neonatal mortality of 
16.6 per cent. 

Several other points were discussed by other speakers, notably the 
dangers of external version if performed with any violence. The openers 
then replied. 
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REPORTS OF SOCIETIES 
THE ROYAL ACADEMY OF MEDICINE IN IRELAND. 


A Meeting of the Section of Obstetrics of the Royal Academy of Medicine 
in Ireland was held in the Royal College of Physicians on Friday, October 
18th, 1935. Dr. J. S. Quin, in the absence of the President, occupied the 
chair. 


Dr. BETHEL SOLOMONS showed 


THREE SPECIMENS OF CARCINOMA OF THE UTERUS, ALL OPERATED ON DURING 
AUGUST OR SEPTEMBER 1935. 


Case 1, A. E., aged 52 years, unmarried, never had trouble with her 
menstrual periods until four years previous to admission when irregularity 
might reasonably be expected. For the past year the haemorrhage had 
become more severe. She had no other gynaecological trouble. Examina- 
tion revealed a slightly enlarged uterus; a diagnosis of carcinoma was made, 
and the uterus was removed. 

The report of Dr. Bourke on the specimen is as follows: Naked eye, 
the uterine cavity is distended by a cauliflower-like mass, which has the 
appearance of an adenocarcinoma with little infiltration of the uterine 
wall. Microscopically, these were seen to be adenomatous polypi which, in 
places, suggest a malignant change. Some of the glands showed an inflam- 
matory exudate in their lumina, and some inflammatory infiltration of the 
stroma. 

The condition is one of carcinoma of the body of the uterus of an 
adenomatous type. 

Case 8. Mrs. B., aged 57 years, was a nullipara who had been married 
for 17 years. This was a different type of case. She had had two large 
ovarian tumours, which were believed to be malignant, removed in the 
country in October 1932 and 1933. She visited her doctor because of a 
discharge. She had no other trouble. He believed she had inoperable 
malignant disease of the uterus and sent her to hospital for radium treat- 
ment. Examination showed the uterus to be retroverted and apparently 
fixed. It seemed to be a hopeless case of inoperable malignant disease, but 
a diagnostic curettage was done. The curettings in this case were macro- 
scopically and microscopically malignant. Total hysterectomy was decided 
on. The small intestine was adherent to the uterus in the region of the 
right cornu. The uterus when freed was found to be the size it is at the 
eighth week of pregnancy. It was soft and, owing to the removal of the 
adnexa at the previous operations, it was difficult to use traction. 

The patient did well for eight days and then jumped out of bed, when 
unobserved, for a few moments. That evening the wound burst open and 
about four inches of small intestine became extruded. The abdomen was 
closed and drained and she did very well after a stormy convalescence. 

Dr. Bourke’s report on the specimen was as follows: Sections show a 
typical adenocarcinoma of the body of the uterus, of high maturity. There 
is some infiltration of the muscular wall but the greater portion is pro- 
liferating into the cavity of the uterus. It is extending down towards the 
cervix. 
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Case 3. Mrs. K. G., aged 59 years, had been married 32 years and had 
six children. She complained of a yellow discharge for three months and pain 
in her side; for 14 days before admission the discharge had been blood- 
stained. She had not lost weight. Bimanual examination showed a much 
enlarged boggy body of the uterus with a normal cervix. Adenocarcinoma 
of the body of the uterus was diagnosed and total hysterectomy done. 
When the uterus was opened an endocervical carcinoma was apparent, and 
Dr. Bourke’s report was as follows: 

Sections of the uterus show a thin-walled cavity with an uneven surface. 
This cavity was filled with blood-stained pus. The wall shows infiltration 
with leucocytes. The endometrium is replaced by masses of large atypical 
cells. This is a solid carcinoma. The cervix shows a similar condition of 
infiltration with a solid carcinoma of high maturity. The exit of the pus 
was obstructed by the internal os. The condition in the uterus appears to 
be an extension from the cervix. 

An important question in cases of carcinoma of the body of the uterus is, 
should a diagnostic curettage be done? If the diagnosis is certain it should 
be avoided, in view of the chance of disseminating the carcinoma, especially 
by implantation in the vagina. If the diagnosis is doubtful curettage should 
be done. 

Certain points in the technique of total hysterectomy for carcinoma of 
the body of the uterus require mention. The vagina is plugged with gauze 
soaked in a solution of three per cent picric acid. If it is known that the 
uterus is septic or malignant the cervix is sewn up. During the operation 
no cutting or forked instrument of the volsellum type should be applied to 
the uterus. Usually clamps placed on the broad ligaments act as effective 
tractors, but in Case 2 these would not hold owing to the previous removal 
of the adnexa. The speaker has sometimes used Bonney’s myomectomy 
clamp to avoid spill. 

In Case 3 if this endocervical condition had been apparent Wertheim’s 
operation would have been done, but the body of the uterus was much 
enlarged and corporeal carcinoma seemed to be the correct diagnosis. The 
enlargement of the body proved to be due to a pyometra. What should be 
done? After consultation with Dr. Oliver Chance deep X-ray therapy was 
decided upon. From a study of these three cases the teaching that corporeal 
carcinoma is a disease of the nullipara and cervical carcinoma of the multi- 
para would appear to be well founded, although no definite conclusion can 
be drawn from such a small number of cases. 

Dr. J. S. QuIN said that in Dublin they were very fortunate in having 
a very low percentage of cases of malignant disease of the uterus compared 
with other centres. This fact had struck Professor Schiller very definitely 
when he was recently in Dublin. He was inclined to agree with Dr. 
Solomons that the prognosis in the first case he had described was excellent. 
The second case was of a somewhat unusual nature; and it would be 
very interesting to watch its future progress. He had had under his care 
two cases of a somewhat similar nature, one for three years and the other 
for four years. Both cases were given prophylactic deep X-rays after total 
hysterectomy. He would like to know something about the pathology of the 
alleged malignant oOvarian tumours which had been previously removed, 
and asked whether Dr. Solomons considered there was any relation between 
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them. Referring to the question of whether or not the uterus and the 
other ovary should be removed, he said that Dr. Wilfred Shaw had stated 
that in cases of malignant ovarian tumours he very seldom found spread of 
the disease to the uterus. He (Dr. Quin) thought that the prognosis ir 
this case was fairly good. The third case was very interesting on account 
of the double nature of the carcinoma. It was one of the cases in which 
prophylactic deep X-rays would make the difference between cure and 
temporary alleviation. 

Dr. F. S. Bourke said that at first the first case had given him a little 
difficulty. Macroscopically he did not think the growth looked malignant, 
but when sections were made there was no doubt at all that it was an 
adenocarcinoma. He did not know whether the carcinoma in the third case 
was a metaplasia of a corporeal cancer or a spread from the cervix, but he 
thought it was the latter. He did not think there was any doubt that it 
was a uterine cancer. 

Dr. D. J. Cannon, referring to the necessity for diagnostic curettage 
which had been stressed by Dr. Solomons, said he thought this was a very 
important point. On general principles he objected to curettage in malig- 
nant cases. After curettage for carcinoma of the cervix a mild endometritis 
usually occurred, and this he thought often explained the very stormy 
convalescence which frequently followed curettage. In doubtful cases he 
had no hesitation in removing the uterus and making a diagnosis after- 
wards. Operations were still done for so-called functional uterine bleeding: 
it was important in these cases to split the uterus and see that carcinoma 
was not present. If he was in any doubt at all he completely removed 
the uterus and the ovaries from both sides before closing the abdomen. 
It was only lately that radium was supposed to be indicated in cancer of 
the body of the uterus. 

Dr. G. C. Dockeray said he had seen a slide from the endometrium 
in the third case, and it did not appear to him that the case was one of 
metaplasia in an adenocarcinoma; he thought it was typical of a squamous 
carcinoma spreading upwards. 

Dr. R. M. Corset said he considered the prognosis in the second case 
quite good, not on any grounds regarding the carcinoma, but because the 
patient had not died the night of the second operation. Regarding carci- . 
noma of the ovary and the taking away the uterus, it was now stated 
that the uterus should be left in order that it might act as a screen for 
the implantation of radium. He did not see how diagnostic curettage 
could ever be entirely done away with. He thought that it was a pro- 
cedure which would always have to be done. He did not think that it was 
possible always to make a diagnosis of carcinoma from a naked-eye speci- 
men, and if a diagnostic curettage was not done, it would be necessary to 
do total hysterectomy in every doubtful case. . 

Dr. BETHEL SOLOMONS, in reply, said that he believed that the small 
number of cases of carcinoma of the cervix in the Free State was due to 
good midwifery and the practice of performing tracheleorrhaphy and amputa- 
tion of the cervix. He did not believe in the necessity for deep X-ray 
therapy after hysterectomy for carcinoma of the uterine body, unless there 
was a suspicion that the whole trouble had not been eradicated. He was 
unable to ascertain the pathology of the ovarian tumours which had been 
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removed in the country. In the case of malignant disease of the ovary, 
there was no need to remove the uterus or the other ovary unless either 
was involved. There was a possibility that the carcinoma which was present 
in the body and the cervix was due to insufficient uterine drainage, as 
suggested by Graves. Dr. Solomons did not agree that diagnostic curettage 
could be dispensed with: he held, however, that if the diagnosis of the 
corporeal carcinoma could be made with certainty curettage should not be 
done, as it might cause implantation metastasis. He did not agree that 
three weeks should be allowed to elapse between diagnostic curettage and 
subsequent hysterectomy. He preferred hysterectomy to radium for cancer 
of the body unless the woman was suffering from grave constitutional 
disease. 


Dr. D. J. CaANNon showed 
(4) A Very LarGE CERVICAL FIBROID REMOVED BY ABDOMINAL SECTION. 


The tumour was quite as large as a seven months’ pregnancy and it had 
a small fundus of the uterus on its upper pole. It was encapsulated and 
the capsule contained very many large veins. It was found possible to 
enucleate the tumour from its capsule. Hysterectomy was then performed. 


(6) A LarGe SuBMucous FIBROID. 


This tumour had been removed per vaginam by morcellement because it was 
sloughing and highly infected. Dr. Cannon discussed the question of 
vaginal and abdominal removal of such tumours. 

Dr. J. S. Quin said that specimens such as those were usually seen as 
post-mortem specimens. The difficulty and danger of doing an operation, 
such as Dr. Cannon had done, in these cases would have to be experienced 
to be appreciated. When one met unusual cases of this kind, nothing but 
operating quietly was really of any value. He had seen two cases similar 
to Dr. Cannon’s second case, but both the patients died. One case was 
admitted to hospital supposed to be a neglected forceps case. When the 
vulva was opened it was found that there was a tumour in the vagina. 
After removal of the tumour the patient was able to pass water. The 
following day the uterus had again contracted down, and the pelvis was 
still full; she died in a couple of days. These cases should be dealt with as 
they arose; fortunately they did not arise very frequenty. 

Dr. O’DonEL BRown said that in a case of a sloughing submucous 
fibroid he thought there might be danger in removing the fibroid through 
the abdomen. 

Dr. CANNON, in replying, said that it was very difficult to realize in a 
case like the one he had described what one actually did at operation. He 
thought the advantage of a hospital as small as the one in Kildare to which 
he was attached was that there was no need to hurry patients away in 
order to make room for others, and it was possible to keep them in hospital 
for some time for either observation or treatment. The patient from whom 
the second specimen was taken would certainly not have stood the operation 
unless she had had some preliminary treatment. 
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Dr. R. M. Corset read a communication on 
SURGERY IN THE PREGNANT. 


This was based on nine recent cases which had required operation during 
pregnancy and which had all carried to term. He said that the chances 
of abortion following operation were much less than was popularly thought 
to be the case. He stressed the necessity for early diagnosis and close 
co-operation between the surgeon and the obstetrician. He quoted figures 
showing the percentage of abortions following operation and showed that it 
was little higher than the average incidence of abortion, except in opera- 
tions on the uterus and adnexa. The maternal mortality in the early 
months of pregnancy was no greater than the mortality in the non- 
pregnant state, but the mortality in the last three months was increased 
by the difficulties of diagnosis, the technical difficulties of abdominal surgery, 
and the ease with which peritonitis spread. He concluded that the best 
results would be obtained by immediate operation in acute conditions 
irrespective of the duration of pregnancy. 

Dr. J. S. Quin said that he thought the view thai it was fatal to 
operate on a woman when she was pregnant died very, very hard. This, 
and the view that a patient could not travel because she was ill, were 
responsible for a great number of deaths. The danger of appendicitis in 
women who were approaching term was peritonitis, and this was due to the 
fact that it was very difficult to establish adequate drainage of the peritoneal 
cavity. He thought that a pregnant woman probably had more resistance 
than a non-pregnant one. He had delivered the two patients of the late 
Mr. Maunsell’s whom Dr. Corbet had referred to, and they were both 
alive and well. Mr. Maunsell had operated in 1925 for a cancer of the 
rectum during pregnancy. He thought that some of the basal anaesthetics 
should be very satisfactory in these cases, as they had no effect on the 
foetus. Dr. Corbet had made the problem of surgery in the pregnant 
woman almost sound simple. 

Dr. T. M. Heaty said that Dr. Corbet s paper was a very valuable 
contribution to their knowledge on this subject. His own experience of 
surgery in pregnant women had been slight but fortunate. The only fatality 
he had seen had occurred in the puerperium and was due to appendicitis. 
He had had six cases in which the appendix had been removed during the 
early months of pregnancy; the operation was not followed by abortion in 
any of these cases. He had seen the operation of perineorrhaphy done 
during pregnancy and it was not followed by abortion. He thought there 
was a great deai of nonsense talked about the danger of anaesthetics to the 
child. 

Dr. W. SHAw said he did not think it mattered much what anaesthetic 
was given to a patient provided she was in good condition. If a patient 
was not in good condition, the best thing to give was gas and oxygen with 
some preliminary premedication, preferably morphia. It was ridiculous to 
think that a woman who was pregnant and had a bad tooth could not 
have it out because she could not be given an anaesthetic. There should 
be no difficulty at all in anaesthetizing a pregnant woman deeply, quickly 
and quietly, provided she was properly prepared beforehand. Gynaeco- 
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logical, even more than surgical cases, required etficient preparation. The 
shorter the anaesthetic the better it was both for mother and child in all 
cases of Caesarean section. The giving of the anaesthetic should not be 
started until everything was absolutely ready for carrying out the operation. 
No patient should ever experience the smell of ether during the induction 
of anaesthesia. The anaesthetic should always be discontinued at the earliest 
possible moment. 

Dr. O’DonEL Brown said Dr. Corbet’s paper was the best he had heard 
for a long time both in substance and in the way in which it had been 
presented. Everyone seemed to be agreed on the various points in it. He 
hoped that this subject might be discussed more fully later on at a meeting 
of the Section. He mentioned a case in which the corpus Iuteum had been 
removed in early pregnancy. 

Dr. BETHEL SOLOMONS wished the paper had dealt with more cases of 
operations during late pregnancy. In the early months operation should be 
done. If the diagnosis of appendicitis was made in the eighth or ninth months 
operation should be performed, but if there was any reasonable doubt and 
it could be postponed with safety until after delivery of the child postpone- 
ment would be advisable. The diagnosis was often difficult. Dr. Solomons 
recalled two cases of stone in the kidney. One patient was operated on in 
the later months of pregnancy; she carried to term. He also mentioned a 
case of cholecystectomy in the eighth month. Labour started the next day 
and terminated without trouble. He dwelt on the necessity for performing 
Caesarean section immediately the patient was anaesthetized. Too much 
anaesthetic killed the baby, and he had seen foetal death following delay on 
the part of the obstetrician. 

Dr. CorBET, in replying, said that the paper was not really on surgery 
in the pregnant but on the attitude of the obstetrician when faced with a 
surgical complication. He did not think that an anaesthetic had any ill 
effect on the baby in utero, but deep anaesthesia in cases of Caesarean 
section might have untoward effects on the baby. The size of the uterus 
at term prevented proper drainage, onened up a large area for peritonitis, 
and by its movements prevented any effective walling off of infection. The 
real problem was making up one’s mind to call in the surgeon. When 
the diagnosis of acute appendicitis could not be excluded, he was satisfied 
that it was safer to submit the patient to operation whatever the stage of 
the pregnancy. 
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HILE the average adult is gener- 
ally able to “maintain a healthy 
existence on the ordinary ‘every- 

day diet, there are certain periods in the 
life- of each individual when an  in- 
creased demand for the vital food 
elements. arises. 

Outstanding examples are the period of 
adolescence, the pregnant and nursing 
states, and the stage of convalescence 
after severe and lowering illness. 

“ Ovaltine” is. an eminently catis- 

factory adjunct to the ordinary dietary 
at all such times. Composed of fresh, 
full-cream milk, eggs and malt extract 
in proportions adjusted to meet 
physiological requirements, it» provides, 
in an agreeable form, calcium —phos- 
phorus, ‘vitamins, and other important 
food elements. [t is an exceptional 
nutrient. 
“ Ovaltine” is a metabolic. stimulant 
and digestive which assists. the assimi- 
lation. of other foods and promotes 
genetal good health. It can, therefore, 
be taken regularly with advantage in 
place of ‘tea, coffee, or other beverages. 
A noteworthy feature is its delightful 
taste, which is appreciated by people 
of all ages. 


_ QVALTINE 


ses TONIC FOOD BEVERAGE 
A liberal supply for clinical 
trial sent free on request. 
A. WANDER LTD., - 
134 Queen’s Gate, London, S.W.7. 


Laberatories and Works: 
" Kine’s LANGLEY, Herts. 


























Valentine’s M 


For Quieting ‘the rite 
Pregnancy, for Rapidly 
Vital Forces in Hemo: 


Cc. et or 

niversi es New 

us ‘ anerene EAT-JUICE in 

of Pregnant Women and after Abdor 
excellent success, ’” 


Prof. Dr. A. Jentzer, 
Director of Obstetrical and 
University of 
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a Hypophosphites “Fellows” ig ae 
“the physician. 
proportion and in ari, easily. 


on to renew the blood stream im-- 
ih the constant calcium depletion;: 


neural depression; Strychnine as” 
stimulant. 


* of Hypophosphites “Fellows” to . 


these trying periods, the suggested 
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